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spectrum In recent decades, however, the delivery of television
programm ng into the honme increasingly has been delivered via CATV 15
(cabl e) service. CATV transm ssion Offﬁfeﬁf’oﬁﬂ@?ﬁw@ﬁ' 'y hi gher bandw dth
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than was avail abl e over-the-air, while the qua y of its transm ssion -
for t hose equi pped wi tﬁh&hesmémmyelewamimherﬂabmﬁdhioirc&t‘aei Vi ng

t he anal og si gnal , and har ired for, descrambling it --
has been general|§ communicg Hb‘ﬁ%\HFlWanéelFY‘é'ﬁgﬁi%Q on, which

IS subject to a vari Qé]ycogﬁnmgéammg‘ orms of signal interference.
The hi gh bandwi dth and transmitted signal quality of CATV
transm ssion relative to over-the-air broadcasting has |led to CATV being a

dom nant force in the market for ﬁﬁgﬁﬁgﬁgp@ eggpeﬁramn ng. That

CATV coaxi al delivery systens in pri Pi cient bandwidth to

25 pernmt two way comuni cadiiginally, idlevisibs probRfitindWis I;rgﬁh&ﬂséaygyl ation
that 10  over-the-air broadcast. The most widely received over-the-air transmissions
were and continue to be in the very high frequency (VHF) band and only to a
much more limited extent in the ultra high frequency (UHF) band of the RF
spectrum. In recent decades, however, the delivery of television
programming into the home increasingly has been delivered via CATV
15  (cable) service. CATV transmission offered considerably higher bandwidth
than was available over-the-air, while the quality of its transmission - for
those equipped with the necessary coaxial cable for receiving the analog
signal, and the hardware required for descrambling it -- has been generally
better than analog airwave transmission, which is subject to a variety of
20 forms of signal interference.
The high bandwidth and transmitted signal quality of CATV
transmission relative to over-the-air broadcasting has led to CATV being a
dominant force in the market for multiple channel programming. That
CATV coaxial delivery systems in principle provide sufficient bandwidth to
25  permit two way communication with subscribers bas fueled speculation that
CATYV may provide an early venue for the provision of interactive television
services. CATV service, however, is inherently limited by the extent of its
geographic penetration. CATV service is simply unavailable in locations
that cable providers have chosen not to serve. Even where CATV service is

30 available, installation of the coaxial cable is disruptive as well as expensive.
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hi gh-definition ti evihs installatimof)opticah ibérangioovoadial sablenin plaéd/ofexistinges over
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tel evi si on progranmmin g Pﬁ‘%‘@gp%ﬂ‘gt“”éﬂeﬁmﬂl&‘f’ g?@gs%‘?é‘rh‘ e’ﬁﬁm@. A
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percei ved need to support interactivity would seemto nmlitate
agai nst a video deliVvigmg 20 systemthat uses as its transport nedi um one

that apparently lacks a return ' | ces for
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delivery of television programm ng, , have continued to
grow i nto such ansas high-definiddretelevisioh (HDT&)hnd to provide such HDTV services over

the air, comparatively little attention has been paid recently to enhancing
television programming services that are delivered over the airwaves. A
possible reason for the comparative lack of effort may be that the perceived
need to support interactivity would seem to militate against a video delivery

20  system that uses as its transport medium one that apparently lacks a return
path. The available choices for delivery of television programming,
meanwhile, have continued to grow into such areas as "wireless cable” and
direct broadcast satellite, tending to draw attention even further away from
over-the-air broadcasting.

25 Another factor barring or at least complicating any attempt to
provide enhanced television service over-the-air is imposed by existing
federal communications regulations, set forth in Title 47 of the United States
Code of Federal Regulations. These regulations establish a framework for
the delivery of programming over-the-air that is as rigid as it is highly

30 detailed. and that, short of legislation, is subject to modification only by the

Federal Communications Commission, and then only within the mechanism
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for exanple, subscribers may be sonmewhat reluctant to commt to a
provider, for example, subscribers may be somewhat reluctant to commit to a

particular system if it were not compatible with existing delivery systems
purely for reasons having to do with such things as clutter and the
consumption of available space. Nevertheless, the apparent demand not only

15 for traditional television programming, but also for such services as home
shopping, video games, data services such as electronic catalogs, stock
market quotations, sports scores, and electronic newspapers, and interactive
services, as well as video on demand (VoD), near video on demand (NVoD)
continues to grow. This consumer demand, coupled with an increa-sed

20  demand by marketing organizations for demographic and consumer
preference information for use in their characterizing and targeting the
increasingly segmented consumer populace faced with a growing number of
viewing alternatives makes clear that any alternative means for delivering

programming must have a return path for enabling viewer interaction.

25
Summary of the Invention
The system, method and device according to the present
. invention solves the problems described above by providing an asymmetric
data communications system (ADCS) capable of furnishing an alternative to
. 30 conventional over-the-air and CATV television transmission, and that is also

capable of providing functionality not furnished by either of those delivery
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A first aspect of the system according to the present invention

makes available previously unusable over-the-air broadcasting spectrum.

15  Briefly, and as described at length below, the system according to the present
invention digitizes, compresses and modulates signals for transmission in the
UHF spectrum band that is currently assigned to television broadcasters, the
signal compression using presently available techniques to achieve eight or
more times the capacity using conventional techniques as can now be carried

20  inthat band. The ADCS system according to the present invention thereby
provides point-to-multipoint multichannel broadcast services over-the-air on
a scale previously available only using cable, and does so with high quality
transmission and reception, and without interfering with existing channels
broadcasting under the NTSC (National Television System Committee), PAL

25  (Phase Alternation Line), SECAM (Sequential Couleur A Memoire), or other
color television transmission standard. In addition, a program subsystem of
the present invention aggregates heterogenous programming from a number
of content providers for digital UHF transmission, as well as VoD and
NVoD. both services being provided only upon completion of an

30 authorization function.



cat al ogs, stock market quotations, sports scores, electronic newspapers,
and 5 will be able to carry services that have not yet been

conceptual i zed. The ADCS system of the present invention at the
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In addition, a program subsystem of the present invention aggregates
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15  digitized UHF signals, but to provide a tenmnal capable of establishing a
return path to the broadcaster via the public switched telephone network
(PSTN) (e.g., POTS, ISDN, ADSL, B-ISDN) or a suitable wireless
alternative. The ICB serves as an electronic gatekeeper, providing matrix
switch functionality to interface between the ADCS and a consumer

20 television, computer or any suitable monitor or terminal device. As further
described below, the ICB can include transmission decoding functionality,
data storage, switching and authorization functions. The ICB can also
include a capability for switching between a variety of non-ADCS inbound
or downstream sources, including conventional "over-the-air" television,

25 CATV, MMDS (multipoint microwave distribution system, or "wireless
cable"), DBS ("direct broadcast satellite™), LMDS ("local multipoint
distribution system," provided, e.g., by CellularVision), VCRs,
computer/video games, and mass storage devices.

A fina] part of an ADCS system according to the present
. 30 invention is a return path facility which, along with ICBs to which it is linked
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It is another object of the present invention to provide an

ADCS having a program subsystem capable of aggregating a variety of
heterogeneous programming, digitizing and compressing these signals for
20 UHF broadcast. -

Another object of the present invention is to provide an
ADCS having a return path facility accessed by subscribers over a public
telecommunications network for capturing and fulfilling program requests
and other transactions and also for collecting subscriber demographics

25 information.

It is still a further object of the present invention to provide an
intelligent control box to act as an electronic gate keeper at the subscriber's
presence in the form of a matrix switch capable of providing an interface,
capable of receiving and decoding a digital RF transmission in the UHF

30 band, and communicating subscriber messages to the ADCS.
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't is still a further object ofyfhespr.ATERt gt Thdify 1 B2 S8sa

15  steps of multiple video sources performed in the program subsystem and/or
transmission subsystem of an embodiment of an asymmetrical data
communications system according to the present invention, and indicating
alternative suitable techniques for performing each step.

Figure 6 is a block and partially schematic diagram showing

20  the transmission subsystem of an embodiment of an asymmetrical data
communications system according to the present invention.

_ Figure 7 is a component block diagram of an ICB of an
embodiment of an asymmetrical data communications system according to
the present invention.

25 Figure 8 is a component block diagram of a return path
facility of an embodiment of an asymmetrical data communications system
according to the present invention.

Figure 9 is a logic flow diagram for a representative operation
of the ICB and return path facility of an asymmetrical data communications

. 30 system according to the present invention.
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i s a conponent bl ock ; F‘é‘?ﬁp ’%amceﬁfa%‘l“’ni_c catalogs st macked quotgtionsy,
asymetrical data CoOMghiHsGadres)Riecdild RWsPaey Hiddehel Sontent, whether or not

15  presently available. Video-on-demand (VOD) or near video-on-demand
(NVoD) may also be received by any known means and provided by
conventional video servers, as described at greater length below.

Program subsystem 10 collects and processes the signals from
these various sources and, after processing the signals, provides the

20  programming, data and any other received content in an approbﬁate form and
over a suitable data link 18 to a transmitter subsystem or site 20.

Transmitter subsystem 20 includes transmission equipment,
described in detail below, for generating a signal having sufficient effective
radiated power (ERP) and signal-to-noise ratio (SNR) to reach a set of

25  intended subscribers 30 with acceptably high quality i'eception. In the
preferred embodiment of the present invention, program subsystem 10 and
transmitter subsystem 20 transmit this combined content in digital form and
in the ultra high frequency (UHF) band of the RF spectrum (407-806 MHz).

Subscribers 30 each are equipped at their premises with

30  appropriate receiving and processing equipment (not shown in this view, but

described in detail below). Using this equipment, subscribers 30 can select



t he present invention. 25 Figure 8 is a conponent bl ock

diagram of a return path facility of an enbodi nent of an
asynmetrical data communi cations system according to the present

i nventi on. WO 96/38002 Figure 9 is a logic flow di agrrvisesomsss
representative operation of the I1CB and return path facility of an
asymetrical data comunications 30 system according to the present
bg)’ggg'og n. from among the variety of content carried by the signal(s) tansmitted by i
PCT/ US96/ 07565 equipment at transmission site 20, aﬁ)wle&'m fompewog iptfulh arrayf oft he

| nventi on The s d conpenents of the system
according to the °‘her%fP€‘?8W“$ﬁ?}’é‘ﬁ¥ f? ggg?éfﬂ%%e%aftﬁa? erence

to the acconpanying electronic gatwyes:onaﬁﬂuwﬁomawscﬁ&aw@hlmﬁ& the
delivery of services to consuners. hi gh-1evel view of an

enbodi nent of the %ysf@ﬁ?séﬁ:@brvﬂpnb’vlo@ Ph%thﬁfrl@tgfémve or non-interpgtive Pragoam i s
provided in Figure 1. QBH\@ “‘F’ﬁﬁ & galk pped
to recei ve content frocr%?l\?%rl ou%ng%ogﬁl‘g‘gé I 'nc ﬁ#lg &nt’gln'E oca?subscnber%
content providers 12 Mess@*sﬁbhl(bﬁabbﬂt)&ﬂbScﬁbdiGOa&utmﬁhitﬁdlvﬁ%ﬁﬁtcth

transm ssi on Pe?t o(| ncl UPI ng optlc fiber, for exanple); from

|
l ocal TV programi ng ne technology.d.eq Ah ’ﬁ?‘ﬁ‘?@ﬁémhe?ﬁ’leé‘&q’rkﬂ’w)
cabl e, or ot her Su t aliha doi@egtiaisHreess ?]ltemaupé‘tnbtssho%) p SienBi a0 ©

path from any other source (not shown). receli ved conte
i ncl ude conventi ohdl Qﬂlmqsdlcetsgﬂeemmtmdtmdapmasdwalocal telephohe savishioppi ng,

data services, electroni ot at i sports
scores, electronic nel®y re 3 %1?1 %ﬁcgﬁygﬁkw% °§¢ opgsited hya

present|y available. Mgk e%nﬁk@”ﬁb‘ﬂd&@Soﬁ&Glﬁﬁronbﬁﬁﬂbé)n dermand
(NVoD) may al so be received by any known neans and provided by
Return path facility 50 may also undertake transactions with

other service providers (collectively identified by reference numeral 48).

15  Return path facility 50 also receives communications from other subscribers
(via lines 494, 49B,...,49N), and performs a variety of functions including
the control of sessions with subscribers 30 and conducting administrative
functions, both of which will be discussed in detail below. Finally, return
path facility 50 communicates authorization requests to program subsystem

20 10 via a high capacity data link 52, such as a broadband circuit or other high
capacity link.

The overall architecture of the ADCS according to the present
invention is shown in somewhat greater detail and in block diagram form in
Figure 2. At premises 32 of subscriber 30, for example, an antenna 131 is

25  installed for receiving a broadcast signal from transmission subsystem 20.
The received signal is routed to an intelligent control box ("ICB") 130, which
is also configured to receive input from all other available sources 100. ICB
130 is equipped to receive input from subscriber 30 and to transmit an
appropriate signal, such as an NTSC, PAL, SECAM or other analog standard

. 30 television signal, to television 34. ICB 130 may also be equipped to route

signals to one or more additional televisions or other terminal devices, such



convent.i onal video servers, as described at greater |ength bel ow.

Program subsystem 10 col | ects and processes the signals from t hese
various sources and, after processing the signals, provides the 20
programi ng, dawesasstorny ot her received content in an approprRcIrusoéaysss and
over a suitable data link 18 to a transmtter subsystemor site 20.

Transm tter subsystem 20 includes transm ssion equi pnent, descri bed
in detail bel ow, foragﬁ\é}gg | pr ' 1136 gt hbye

radi ated power (ERP) and ﬁﬁg%dﬁuﬁféng?ﬂn?%ﬁgm( %ﬁ%)lst? 3?“? gg%ﬁ‘;}ggitg? of 25
i nt ended subscri ber s ngtwvork interfaeeanit GNIY") A6 irorderdp commpnigatp pYes g newerk. he

preferred enbodi nent s . ' : : nd
transm.tter subsyste'r%%ta{}?% Stﬁf{éﬂ{:thdlngl@gmgggéﬁg?%xﬁrﬁéﬁ%ﬁ@gfﬁp rm and
in the ultra high frededoesidéiwithil0B 180, t he RF spectrum (407-806 MHz).

Subscri bers 30 each are equi pped at their premses with_ 30 apprOf)ri ate
recei ving and pro®essi ng equi pispshqwauip Figwsehas ¢onneptiag sihseyibep premises 3

described in detail | R g¥ ' | n sel ect
J anodetal | Qe Qb g Sty Sy 3y SR PITI AP RRY tbiRfiche hice |
PCT/ US96/ 07565 provider facilitfes$tbis an bptionabpatte4 2/ vie whichiretarnt pattefacilityds0by t he

signal (s) transmtted b he | pnent J.ransmssion site 20, as
wel | as from anong tﬁ%‘%ﬂﬁif"eéﬁagWB?B lgglﬁgum%}h?fl@?ﬁ?%@dﬁm‘?fﬁﬁ sources as
to which the preni seglgfthd¥pite 6VideraS nEsages not only fRP&bERIbeE3(ad EVAY .
Conmuni cati ons from subscri bers 30 can i ncl ude requests for VoD,

5
NVoD, or other ih@er shown, butilsofenm amyt number of subssribers (et shown in this wiew)j ce, and
can al so include mar ' iL.nfor | ' hher S
Messages from (or ablo%gft’%egg’gbl?@r '%%Ir’Ik %S%S?“g‘%?%g%w@g%‘f@ %&*‘%ﬁ figkof

t el ephone t echnol ogy sufficient, bahdweidfhiab Isintultanéonsip ackommhaialeansssapes forh ks i4rBSTN)

lines 40 (or a suitable wireless alternative, not shown) and via sw tching
and 10 other serbuakerof subscribersat ai ned and operated by a |ocal tel ephone

service

15 L Program Subsystem
As shown schematically in Figures 1 and 2 and functionally in
Figure 3, and as shown in still greater detail in Figure 4, program subsystem
10 is equipped with conventional equipment to receive content via any
suitable communications link from all programming and data sources.

20 Programming and data from non-local content providers 12 can be received.
for instance, via satellite (see Figure 1) by tuner 23A, while programming
from local TV content providers 14 could be received by tuner 23B from
other transmission media, such as microwave or cable, and also by video
tape, compact disc ("CD") delivered to the program subsystem. Among the

25  variety of sources .of content to which program subsystem 10 is preferably
linked are video and audio entertainment programming, data services such as
electronic catalogs, stock market quotations, sports scores and the like,
electronic newspapers and other services, as well as other types of content
that are as yet unavailable.

30 In addition to equipment for receiving the variety of content

via various transmission paths, program subsystem 10 includes conventional

10



provider 45, to a return path facility 50 (which may al so be operated by a
t el ephone service provider, Bell South Corp., for exanple). ’
Return path facility 50 nmay al so undertake transactions with : ot her
service provi daweo¢/3sodd ectively identified by reference numer aPCHB396/07564 5
Return path facrlity 50 al so receives conmuni cations from other subscribers
(via lines 49A, 49B,...,49N), and perforns a variety of functions including
the control of sessiQhfey | Provi ' Qi strative
functions, both of whi ch%\n& Iﬁ%hg§glgg6§usse%9%§’egg§g/?€“gg I)k\?vfﬁ%lg’]nfghy, return
path facility 50 conwsamplat BithaVel) end Wi oDompresalestediset of dilps isgleliveredibsyst em
20 10 via a high capagjt ta.li 2 uc br oadband .citcuit, or
other high c ABATlppus o Sr e £ Haghined) Y ARG RIGA o
architecture of the APEResiaofded tdgerinit VER-liké AfCHdnality to subscritty£30, adn 1 S
shown in sonewhat greater detail and_in block diagramformin

Figure 2. At prenbsedisgyssedingrate detatl below. Fopex pelection ofthed®iep 131 i s
25 installed for r L Wl : ' fromtransm ssi on subsystem
20. The rece?i\q/@%jwsa?gﬁglleg:i@%ro te %ia%ih intelligent control box
("1cB") 130, which | S Pdograncsubbystam £0ituners 224 end/ 238 apd widéo sepven| |

ot her avail abl e sources 19%) | CB 130 i s equi Sf)ed t.Q rﬁcei ve | nput
from subscriber 30 af¥s%m 28 prgcoppled toprogram s“bsyétﬁ"ﬁ&’% ’&P_é”}_g?]b Sfe,ce'é’ﬁ‘!:h as
an NTSC, PAL, SECAM. Qba@idy@e réa%ng Shathgddd die oPflore préte@ioksZ40Pridegidnbs O

tel evision 34. 1CB 130 may al so be equippéd to route . signals to one
or nore additionaf t ehmebs siniamentad bytaronvensiondldgviceionseicafsievicesdiaving

9 WD 96/ 38002 . . . . .

PCT/ US96/ 07565 sufficient pracessing Rewer 4g pyapage the reqsiptand suipablesignal | g 130

may be coupled to a processing of 8nteMitKas des@ibbdGad idb fo thardpsihe vifoistrvey der to
communi cate over a network. Alternatively, the functionality of N U

36 coul d as easily bsystemPR&niarpamingput its tasks, pracessoy 24.byrway of @megrat hi n | CB
130. subsystem bus 21, can read system software an_d other data from static

15 memory 25, and can store and retrieve data in dynamic memory 26 and mass
storage device or devices 27, all of which can be implemented with
conventional technology.

Additional input to program subsystem 10 originates at return
path facility 50 and is provided over link 52, which can be a broadband link

20  or other link suitable for carrying a large volume of data. The data provided
to program subsystem 10 by return path faciiity 50 includes, but is not
limited to, requests for authorization for requested programming, such as
pay-per-view, VoD, or NVoD. According to knpr techniques, the
processc;r or processors of program subsystem 10 includes functionality for

25  receiving requests for pre-stored authorization codes corresponding to the
subscribers and for incorporating one or more codes into the broadcast signal
in order to enable a requesting subscriber to receive an encrypted program, as
will be further described below. Input received over link 52, in the form of
authorization requests or messages, is demodulated or otherwise processed as

. 30 necessary by I/O device 22A, and is provided on program subsystem bus 21

for processing, management and storage by processor 24. Messages can be

11



5 . Al so shown in Figure 2 as connecting subscriber prem ses

32 with return path facility 50 by way of the PSTN 40 and tel ephone
service provider facilities 45 is an optional path 42 via which
return path faciwe bessoér can send nessages to | CB 130. Refrsos/yass
facility 50 receives via t el ephone service provider 45 nessages not

only from subscriber 30, as 10 shown, but also from any nunber of

subscribers (not Shomeﬂt%g?mgarﬂhﬁ)@stem 10 via Yd @fﬂgg%%&ﬁ%&ﬁ@ ol RBiLity

subsystem 20, preferably hi gh capacity lin o suf’ficlent
bandwi dt h to si nul t an80ashscessaryosnsh asitocacknaydedpean utherizatioraneguest or to

nunber of subscribers. .. 15 . . Pr oar. system
As shown schemati cal | yrqvhdeﬁfaﬂ’f"’i‘?nf°’a“ﬁa %mgfﬁg"%dﬁ%ﬁgﬁm ly in
Figure 3, and as shown in stil|R&eeia anigaingﬁ,eizpthgbmf&wﬁaﬁﬂgyame

subsystem 10 is equipped with conventional equipnent to receive
content via any 5 progeam subsystent bhinishowat ingemingichaonelsenvical VoBooVakhi ng

and data sources. ZOSomégr%graﬁrgmepglpg?%P%{%ﬁ&,&%&‘&g&hﬁg%}cﬁ? ent

provi ders 12 can be recel ved, I'nstance, -via s e (see
Figure 1) by tuner 23#ethods.| Ehefrecziped progegmming and cortend ate tisenalrockséed @t ent

providers 14 could be received tuner 23B, fro ot her transm ssion
media, such as mi crOV\B{PS“?Fra%@B'Fé?t%ﬁg"gf‘g’@eﬂy”{yp’&égt°"ans‘m“e"ls’é‘i§¥§te‘§@9pact
disc ("CD") deliver ediﬂQf&h%ui@b%@ﬁﬂﬁ%ﬂﬁkioﬁ%r&&?sin%%foﬁ@dbfty of

sources of content to which program subsystem 10 is prefera
| i nked are vi deo Bhd pregram sibsystenn] happlies knowgpagthads 4o aclizvea saximmwes such as

el ectroni c catal ogs, stock pmarket quotatipns or scores and t i ke,
el ectroni ¢ newspapers H“%ﬂ%é?eg'é‘?w‘d‘@&’f’f)%?g"%i’ﬁr °§§a”3’f"ﬁ§’f’nf’?ﬁ‘3’a‘w € cont ent
that are as yet unavakéepliigio a mifimum the amount of transmittdr powétdbduiinR, dnd tRORF pent

for receiving the varjety _ of content via various transm ssion
pat hs, program subsysbP@dwidthrequirties conventi onal
10 The available bandwidth for transmission is likely to be

15 driven in part by the regulatory environment, as well as by the availability (or
lack of availability) of suitable UHF channels in a given market. Under the
present regulatory framework, channels are defined in 6 MHz RF bands. The
UHF spectrum, defined as the 470-806 MHz band, is divided into 56 such 6

' MHz channels, which are identified by convention as numbers 14 to 69. The

20  UHF band has been used to provide television service for decades, thus
transmission equipment is available from a variety of vendors.

Propagation of signals in the UHF spectrum is generally line-
of-sight, and thus limited by obstructions in the path between the transmitter
and a receiver, such as mountains and the curvature of the earth However,

25  the presence of these obstructions can lead to the diffraction of UHF signals
and thus to a certain degree of circumvention of the obstacles. Signals in the
UHF spectrum also reflect off certain obstructions, which tends to divide the
energy in the signals into fractions that propagate to a given receiver over
more than one path. Such inultipath propagation can lead to fractions of a

30 UHF signal arriving at a receiver at slightly different times, causing a

phenomenon known as "ghosting," in which one or more phantom images

12
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PCT/ US96/ 07565 vi deo server neans 28 for providing VoD and/ or
NVoD servi ces, for exanple. Wth VoD and NVoD, a presel ected set
of films is del wossssboz si mul t aneousl y, but out of phasectrusssnrses
staggered) by a predeterm ned anount of time, in order to permt
VCR-1i ke functionality to subscribers 30, as 5 di scussed in greater
detail bel ow. For ex € ' ; . ' at any
given tinme may be pr ?ﬁgﬁ%%%%%@%&ﬁs&@ﬁﬁoﬁ%ﬁﬁngﬁ s‘%%gdm 10
tuners 23A and 23B aniroughichanss equalization techniquesy st em 28 are coupled to

program subsystem bus 21, on I ch the received dat a . be read
and managed by one or nore pro E@g’ﬁ’rs?"%ﬁ.a%m&"fé’ﬂmﬂ”ﬁts‘%ﬂlﬁe
i mpl emented by a conypiglelietahltigéin UHF Hanshiibsict pod&yd mffbel f4eéthical and

sufficient processing power to manage the receipt and suitable signal
processi ng of conbenteguigtornydsehisrpe FreseptdF Gl allocatipnimlesfor example, grant RBr ver

system 28. In carryi A r . v of . program
subsystem bus 21, ca%gercgg%‘H%hzi%%ﬁgéeto\%au?%%gﬁgﬁﬁ#éjﬂp eésa%,\ng I?F%%as‘?ag'ﬁrc 15
menmory 25, and can sttecheairotetted fromMntetferencel ICockhamitl inte¥Rrency is2dde&dd BRSS

st orage device or devices 27, .all of whi c;] can be i_ngl enented with
conventional technol §Bfpreing a mileage separation of broadcast fagilitigs o holdithgAesiredsopr ogr am

subsystem 10 ori gi natgges d§i§%¥¥éﬁi8(D/U to_arﬁ&ggg%ﬁg&iéggly 50 and is provided

over link 52, which can be a broadband i other link suitable
for carrying a | apge vol une of DigitabtranSiission islegsisuscepltihle to co-channel 0 pr ogr am

subsystem 10 by retur ath facility 50.i nclude but, i
limited to, request s"Rﬂ?er%ﬂffh&%y?gﬁé%“%?xﬁaﬁu@{mgﬁg%%R@If’ such as
pay- per-view, VoD, OKENXNPor &€ indioBeléRsibn @ity Chihneld §8H b Pétected to

processor or processors of program subsystem 10 fncludes functionality for
25 recei vi ng r equéstextenbpresantly sequiredifonamhwbérofyeasss codes correspondi ng

to the subscri bers and, f.of..i nco rating.one re.codes into the
br oadcast si gnal I n orgler d*“c‘)mgoné[ga’@gﬁdpg’éﬁcgg{”i En}g glﬁﬁasl%?rleber to
recei ve an encr yps ed piotextadcby rules designed to limit interfererfca bétheen stiacent dheshelse! ow.

| nput received over Link 52, in the, of . .,aythqrization requests
or messages, is derm_hk]?sg f’é‘P%’{’ﬁ%réﬁég;bB?soc"é’g%%“g@%’B €M necessary by
| /O device 22A, and immpPdiaiélyt@hcoit cRAREl A5lakUb b ¢ @B bPseater] require for

processi ng, nmanagenment and storage by processor 24. MeSsages can be
separation of transmitter sites by a predetermined distance to address

interference introduced by local oscillator radiation, require separation of
20 image frequencies associated with the visual and sound carriers, and preclude
use of the second through fifth adjacent channels to combat intermodulation
distortion. The UHF taboos are set forth in 47 C.F.R. § 73.699 (Table
I)(incorporated herein by reference).
In order to support the delivery of the maximum number of
25 programming channels, as well as a desirable number of films available for
VoD or NVoD delivery, and permitting this service to be as close as possible
to "VCR functionality,” it is desirable to substantially reduce the bandwidth |
necessary for the delivery of adequate service. Several approaches may be
used.
. 30 In one embodiment of the system and method according to the

present invention, the resolution of the programming is purposely selected to

13
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PCT/ US96/ 07565 sent by program subsystem 10 via |/ O device 22A

back to return path facility 50 as necessary, such as to

acknow edge an awmbbesserati on request or to provi de i nfraTrmsdédneassst or
use i n managi ng the ADCS. Referring again to Figure
2, the primary functionality of the 5 program subsystem 10 i s shown.

I ncom ng channel ser vj . t ¢ lable from vidS@Héh s i nput
e vt e ot SEOSEL)
programm ng and cont enthegp a
can be provided via | |p i . i form
sui tabl e for physical ré:éxgvrﬁ;' ggrlga?)lgﬁ%éegsg%%g’g}sgg%%ﬁgeﬁeo?ﬂ%ﬁl%ydw&%
program subsystem 10 gty eidekiR@pproriidisiyl 256 by 20pixelsee Sindewided1¢bhsumers
transm ssi on ratengnd a m ni nal prog(ﬁl?hiil%i t;i ti(;;‘n,transrrj s;iuon eragrs, whi | e
keeping to a nini nBim epRsacgemiprably wi Fepalution, trnamissiop 4y theoADCE pperame RF
bandw dt h required. ;o i dwi dth for
transm ssion is |ikel ?/n %anS%nsszgubsys ri %gﬁullﬁﬁﬁ%eg#’ft% b%%ﬂtcg%n??ée}gul atory
environment, as wel | enobfeetidiublecat thak dégréd défyrespimtion. | ack of

availability) of suitable UHF annels i.n.a given market. Under fhe

present regul atory framework, gﬂqufrsenmogmbeghaﬁ@tac?lﬂ?@smsc tiNed The

UHF spectrum defi nedfggxdnisie MPEES CodipiessiitiMoving ﬁkﬂﬂeﬂﬁﬁbm%ugﬁ%mf
0 69.

MHz channel s, which are identified by convention as nunbers 1 he
2 UHF band hak0 bedmnistenhationabyides ensl audiompmpressionsanditapsmisgion staudattes,

t hus transm sl Ok i i il able fro .uariety of vendors.
Propagati on of signal esf’ﬁ'k’e?ﬁé!‘%ﬁééggzlﬁ%lr@Qa%“ﬁéé‘ﬁaﬁvi’a}“%%"é- erorated%y

of -sight, and thus |i refdr@iée hyrein) st fiyCithe@3Gitdble standard AofindiSireees], ddie
transmtter and a receiver, such as untains and the curvature of

the earth. However, STRcturs, sequspceqrQrganization sceme fgrredycing the bandyyidtheag t o

the diffraction of U"%gﬁﬁ'&']ﬁ{'ﬁansmission. A%_?(Hnihggﬁe& Qreﬁm@s?%ﬁ&ﬁéh El%%iﬁ%, %Eso

ci rcunvention of the stacles. Signals int HF spectr

reflect off certal®h omgubenof sushdigitahvidér stxsamdsavailablé in afeMHzechannel can beener gy
in the signals into fractions t .at_t {ho Q at.e t%.a given receiver over

nore than one path. ST °F Y’ﬁ'(g 38 MRS ead to fractions of a
30 UHF signal arriving at a Re@loggN)all slightly different tines,
‘causi ng a

where R = bit rate;
B = channel bandwidth;
20 N = signalling (or quantizing) level of modulation;
U = payload useability (to take into account forward error

correction);

14



phenomenon known as "ghosting," in which one or nore phantom i mages

12 WD 96/ 38002

PCT/ US96/ 07565 trail a primary inmage on the television screen.
Ghosti ng can bewaddnsmsed t hrough channel equal i zat i'on pceISvdAISES .
Transm ssion of ‘a | arge nunber of conponent signals in a
single-to-multipoint UHF transm ssion poses a nunber of technical and 5
regul atory problens. Present FCC allocation rules, for exanple, grant RF
spectrumrights _to one use or user exclusive of others and in such a manner

as to be protedi@dantizng | ) LoEHN) €NC34 Pagloalal Bahdwidtier | BiERag | S| Naf

the desired to} TS ‘..,.. By ALy &

| evel . 10 Digifal transntssion is ljess Susceptible’to

co- channel rqatert grenge. verg.helesg, Ttgl S efpected thpt exiguing |
NTSC (or PAL, SECAM or ot hler _analog televisionlstandard)) channel s

wi |l be protectfed to® Bhe ext ef-7hresent | yérequifr ed13.br af numbed of
years. -« H—gde-to—t-otco—charreh—pratect-br—UHE
signals are 1§ pllgt ect ed b§ rulles aoéz gnefl to I'imt int\e]l?ference befween
adj acent channgl's. 32 TNGSE Tjul €S9, 7KN0OWM1 as gURF (aboggss  CPNSUT akmn

the D/ U bet weej | medi atelly adjacent!channel signals to e -6 dB or
greater, requi fle 64 éepaﬁatioﬁn of0.7¥ansfittef sit¢s bye7a prledeter B ned
di stance to ad¢ress —-gt-er-HerereeRtf-eduepd—byH-oend css@i-u-a-t-mz—_‘
radi ation, reqgire ?épara ion7of 20 rbﬁ? mage freguencies gsgoci ated w h

t he visual and{SoumngkgCarr{ersg and pragy3ioe 6 USE Of 3gne SECOMd {3
through fifth @djacent channels td conbat internodul ation

di stortion. The UHF taboos are set forth in 47 CF. R . able

1) (incorporated herein by reference).. ] ) .In order to
support the delivery Hie 1015801H® 12190 2RENiRS p awy video encoding/compression scheme

and the results in the table apply for any video streams encoded at 3 Mbps
5  per video stream.

The quantizing level and the efficiency with which the video
streams are encoded are functions of available technology. In general,
programming that will be provided as channel service is digitized, suitably
compressed, encoded and modulated according to known techniques, some

10  alternatives for which are shown in Figure 5. To begin with, the multiple
video sources received by program subsystem 10 may each be source coded
112 (or "compressed") if possible in order to reduce the bandwidth needed

- for transmitting them. Suitable source coding techniques that may be used

include character coding, sampling, quantization, pulse code modulation

15 (PCM), differential PCM (DPCM), block coding, and synthesis/analysis
coding. Another class of source coding or compression techniques, known
as redundancy reducing coding. reduces the volume of data required to
transmit a signal by eliminating redundancy in the signal, as well as
information tha‘t would rejected rather than processed by a viewer because of

. 20  psychobiological limitations on human perception. For example, a typical

scene in a video contains much information that does not change from frame

15
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25 progranm ng channels, as well as a desirable nunber of filns
avai l abl e for VoD or NVoD delivery, and permtting this service to
be as cl ose as possible to "VCR functionality," it is desirable to
substantial |y r eswaxss/3siee bandw dt h necessary for the delpcyesssorscs
adequat e service. Several approaches may be used. 30

I n one enbodi nent of the system and nethod according to the pr esent

i nvention, the resol Uty aamel Tr¥emRHQHGAYHe RRarss iR W RER perdRd £G5RHcdnP
13 WO 96/ 38002 i pé éﬁ oo

PCT/ US96/ 07565 reductien ixfhe velran of data rensmissipn Witiputeany ﬂ@ﬁpf/inmaﬁm_
system (VHS) video taggﬁleq,riewer_ Apoﬁe%ngﬁf&\ime'oﬁéi}(%&c& L}lloﬁfiﬁg%' um havi ng
e Wwth ¢ y

resolution |lower than TS assocCi a nventi ona r oadcast
tel evi sion signals. Thadviantagelofithe@sydhibbivldgical phenomenof tieak thie humiag €fe ik fess
approxi mately 256 by 240 pixels, .Since vjdeo consuners . 5 appear .
confortable with tRis @@?& ofiresotving %%%%‘%mb‘}laﬁwdm I9AgSSy REFFIting

d t . . b 1 I . .
an ransm ssi on subsysk eg%%&%?@g‘?gﬁﬁﬁé}r@ﬂﬁdhﬁw“mmw“h°““‘} .

unobj ecti onabl e at that
anot her enbodi nent, a detrctable dospoEmsélationschene i s used, for exanpl e,

MPE& conpression (Mwving Pictu Expert Group standard 10 an
i nternational video and audio cg‘ff’%‘r@g’f‘%ﬂ‘aﬁaﬁ’r “§§ﬁnﬁ¥|b"s?s§ﬂ'd (2

described in I SO 1EC Clansl8 bt Withbl 9infiRilbeg theMPEGVIMdtiod PRetird ERpER'GHHGH DY
reference herein) or any other suitable standard, format, protocol, data

structure, sequend@ orftheduatamationadftandardsArernjpation SHENh gr MREGH2 siamdant h
ST LT 7SS Sl o Al SR i Sty L1
be conput ed adeing dinplgmented incthé firmafia commedciadly amailable integrated circuit
R=Blog2(N). U chip. H&%‘%r, any otheBsn?ital?)iet co;n%;['e%éion technique could also be used.
Using MPEG-1 merely as an example, a compression ratio on the order of
15  100:1 can be achieved. Accounting for imperfections in transmission, the
effective bandwidth required for a video stream can accordingly be reduced
to the order of 0.08 MHz, implying a theoretical upper limit of 72 VHS-
quality video streams per 6 MHz channel according to the current spectrum
allocation. |
20 Suitable transmission efficiencies may be achieved with
currently available channel coding methods, such as 16-QAM (quadrature
amplitude modulation), 4-VSB (vestigial sideband), 1-PSK (phase-shift
keying) or OFDM (orthogonal frequency division multiplexing). The second
processing step for the incoming video streams is channel coding 114, which
25  can be used to reduce required bandwidth and the presence of transmission
errors. Channel coding includes waveform coding, such as M-ary signalling,
and antipodal, orthogonal, biorthogonal and transorthogonal coding.
Channel coding also can include structured sequence coding, for example
using block codes or convolutional codes. Both block codes and
30 convolutional codes are directed to minimizing the bit error ratio (BER) via

forward error correction (FEC). BER is one of the most important quality
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B = channel bandw dth; 20 N = signalling (or quanti zing)
| evel of nodul ati on; U = payl oad useability (to take
into account forward error correction);

14 VO 96/889638002 PCT/US96/07565
PCT/ US96/ 07565 Quanti zi ng Log2(N) 3/ 4 Payl oad Bandw dt h Bit
Rat e Nunmber of Level N , '

Zﬁ geo Streamns 1 Z fﬁctors observéd ir;-evzaluating digital%aé%igsion systems. FEE t%chniques

9 . 3 are intended to reduce residual BER by several orders of magnitude and also

to increase system gain by encoding the bit stream prior to modulation. The
coding involves adding extra bits to the bit stream according to specific rules;

5 thus, they intentionally add a certain amount of redundancy. Using the
foregoing techniques, reliability can be traded off against efficiency to
achieve suitable system performance.

After the incoming signal has been suitably source coded and
channel coded, the compressed multiple video sources may be further

10 processed using spreading or spread spectrum techniques 116, such as direct
sequencing (DS), frequency hopping (FH), time hopping (TH) and hybrids of
these techniques. Spread spectrum techniques improve a signal's interference
resistance and thus bandwidth efficiency characteristics by distributing the
transmitted power over a bandwidth sufficiently wide to ensure that the

15  power per unit bandwidth is kept very small.

Spread spectrum signals are difficult for a casual listener to
intercept, but true security requires encryption. In order to protect them
against unintended reception, the multiple video source signals are encrypted
118 according to known methods, such as block and data stream encryption

20 techniques.

The digital multiple video source signals, having been
compressed, channel coded and spread, are also synchronized 120 and
modulated 122 according to known methods, some of which methods are
listed, without limitation, in Figure 5.

25 Finally, the compressed, channel coded, spread, encrypted,
synchronized and modulated multiple video source signal is muitiplexed 124
according to known techniques listed at reference numeral 124 of Figure 5,
including, without limitation, frequency division multiplexing, time division
multiplexing, code division multiplexing, space division multiplexing and

. 30 polarization division multiplexing. The fully processed. modulated and
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8 . 3 0.75 6 13.5 4

16 4 0.75 6 18 6
32 - 5 0.75 6 22.5 7
64 6 WO 96/38002 0.75 6 27 PCT/US96/075659
128 7 0.75 6 31.5 10
256 8 0.75 6 36 12

The foregoing rel ati opyuRpRxbESghaPisPROvidddI BOHBRA YEIFiBEES P RIS £ DYEOhLSIBNE e
and the results in the table apply for any video streans encoded at 3 Mops
5 per video stream tl’ansmmlflgﬂteze- The quantizing Ievel and the
efficiency with which the vi de%etﬁchniques%ﬁﬁgcm if?{h%saﬁﬁ'.(ﬁﬂ?ﬁf?iﬁﬁ:efslﬂﬁ tions
of avail abl e technol ogy. In genéral, programm ng at “w I'l " be
provi ded as channel sthewtcdmpanyinl destriptiof, ars illusdtivg but not exhaustivepfthesed,
encoded and nodul at ed acgording to kno t echni ques, sone . 10 -
alternatives for Wi CFCW%‘C%HB&??“}‘*‘PW&W@’@.“W € HESSTI Inyention. TRIPVRp| e

vi deo sources receiv Y| : - - ed

112 (or "conpressed" ?Q?ﬂpﬂcgfgégﬁg%?lgalﬁ% or %‘?@%&h%’cag%ﬂép%namf%?ﬂ&%bded
for transmtting thenmaydependhat oplyonciesiguetiprajererees itgn desigrheonstraigts be used

I ncl ude character codin anpl i ng, antizatio ul se code nodulation 15
(PQM), differential PENDIEEe sl tedmRgties de Lowt radpry i

codi ng. Anot her cl assfagibrss Mdrésves; Gt pReceSNing AR RESWIlNthERGUAhRMEScould VN

as redundancy reducing coding, reduces the volune of data required to

transnit a si gnall%y rerfopnediniprrprane suhsygere }0.as deseeibed abavg, butpoulde| | as

i nformation that woul }s t : G Sk use
of 20 psychobi ol o%tle{é%f&?%ﬁg?@?’l %zésas{)lﬁ?’ﬁﬁ’%a% per%g’f}?%‘%s?# xbor e>§arrp e, a
typi cal scenenFiguze § atbdesaribed i the textiadvompinyingebat figutehat does not
change from frame The VoD or NVoD functionality of the program sujb5system

may also be implemented according to known methods. VoD service is

Q

15  widely understood to mean that a desired video program can be viewed
within § minutes after it has been selected. Preferably, a user can exercise
virtual control over the transmission by pausing, rewinding, fast forwarding
or other function as one would do with a conventional video cassette player.
In order to achieve this functionality, for example with a two-hour long film,

20 it would be necessary for twenty four simultaneous video streams to be
transmitted, one beginning anew every five minutes. Fast forwarding,
rewinding and pausing are thus achieved by tuning to the appropriate time-
shifted channel. The program subsystem 10 would receive a request for
authorization from a subscriber 30, as further described in connection with

25  Figure 9, and would transmit this authorization, for example in a vertical
blanking interval of a preselected channel. The authorization would be
received by the ICB 130 of the requesting subscriber 30 and thereby enable
receipt and viewing of the appropriately time-shifted channel. .Providing 10
film offerings of two-hour duration with 5 minute VoD functionality would

30  require 240 simultaneous video streams. Provided that 8 video streams can

be reliably transmitted ina 'singlé 6 MHz RF channe], 30 RF channels will be
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PCT/ US96/ 07565 to frame. Transmtting only the changes in the
scene permts a significant reduction in the volunme of data

transm ssi on wi wo®essteny | oss of information to the vi pefisesiisgsher
form of source coding or conpression takes advant age of the
psychobi ol ogi cal phenonenon that the human eye is |ess 5 capable of

resol ving col ored | ?ﬂ"}h %‘Mﬁ a
conmensur at e reductlon ' 11'ﬁ@unt 0 n’%s‘%ﬁdhﬁgge?r%lﬁ@{m WlthOUt a
det ect abl e | oss of r elepéndtondhe market, aswellasﬂlestateofapphcaMéfed&ammmmr ession
techni ques may be us ti,on, the

MPEG- | (Mbtion Pict uré’fgéﬁ'@ﬁ@e@%ﬁ’ﬂnoggg B‘*a"f’f@mﬁ%} %%Péﬁi&“@?‘ﬁ?fdards
Organi zation (1SO)), ugis b¥AEClReShNVD, dvouldreduce\wllhhﬂtlﬁfré%ﬁ:eahﬁalp%s' bility

of "scal able" resolution, and which is currently ng i npl ement ed
in the formof a éombemd,vvxdﬂmlé\}‘é‘qhmb integrated circuit chi p.
However, any other suitable conpression technique could al so be used.

Usi ng MPEG- 1 merely as an exanple, a canpression ratio on the order of 15
100:1 can be achi evedl. Account TrghsinissionSubsystehi ons in transm ssion, the
ef fective bandwi dth required f%‘ a video_ stream can accordingly be reduced

to the order of 0.08 Mz, inpl 19‘?1%19?@!?"3:5?15&5‘@‘@’?11!4"Fﬂﬂtln5¥gw5 VHS-
quality video strea tfﬂ%fﬂéf‘én r ectrum
al l ocation. 20 ”ﬁlﬁ@ﬁglﬁthé’h’ﬁn ul g et aﬂbﬂ%é@%ﬁ?ﬁﬁ%ﬂgf&és may be

ransm s
achieved with 10  abeverienonngctionavithegrbgramsabsystenciiy thapfunetidnality, orsumbe as

16- QAM (quadr at ure . | itud duI on 4-\SB (vesti
si deband), 1-PSK (ph&gﬁuﬁmwmgve?Y ﬂsém&%m@w g%SF‘i%ency

di vi sion nmul tipl exi ”ﬁ)FIg{GEQS Slfﬁﬁ%ctlonalxtywﬂ’é% 8 1R (pPddrdr? bublsPierh 160 NY
video streans i s channel” coding | 14, can be used to reduce

requi red bandwi dth anctould@cmré@ehcbe exdludedfroomiransmission subsystem 200 s sthneI

onti padal . ort nogonaleiel SRR sl L Y ith 358 gl s gy of ™"
Channel coding also matmnﬁespkkhsérsmetenﬁmy mmjmgmmﬁdg'mtenfﬁémexarml e

usi ng bl ock codes or convol yti onal codes. L Both bl ock ges an?
convol utional codes BFO&4R F‘ﬁ’&'%ﬂnﬁ%tws?%émfsﬁ%e‘ﬂ?ﬁ phsgis 0 Q’Fl o (BER)
'\(;L:I ity forward epfgtantfing @6hteR mdyte Saput ﬁﬁﬁuh@le%l?%?& AR 20@S ! 24por t ant

where they are multiplexed according to known methods, as described in
connection with box 124 of Figure 5. The multiplexed signals output from
20 multiplexers 21A, 21B, 21C...., 21N are then digitally modulated at 22A,
22B, 22C, ..., 22N, respectively, according to conventional modulation
techniques. Each multiplexed, modulated signal is then upconverted to RF
frequency by a corresponding upconverter 23A, 23.B,..., 23N, which may be
implemented by conventional equipment. Output from upconverters 23A-
25 23N is then amplified by power amplifiers 24A, 24B, 24C...., 24N,
respectively. Each power amplifier 24A-24N, which may be conventional
equipment, should be capable of generating a peak output sufficient for
appropriate radiated RF energy to allow proper reception of equivalent
NTSC (or PAL, SECAM or other analog television standard) transmission.
. | 30  Output from each power amplifier 24A-24N is filtered by one or more fiiters
25A. 25B, 25C,.... 25N, each filter being of a conventionally available sort
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PCT/ US96/ O7565 factors observed in evaluating digital
transm ssion systens. FEC techni ques are intended to reduce
resi dual BER by vww@vygisssz or ders of nmagni tude and al so PR TIURSEIREGE

system gain by encoding the bit stream prior to nodul ation. The

codi ng invol ves adding extra bits to the bit stream according to specific
rul es; 5 t hus, t e L | edundancy.
Usi ng the o eftefl ala bakofihaBte Y bloP oPBP by e 1

agai nst efficiency t eorresponding awplifiey 24424 Natsl redurg spusioupsigials tranceptable
After the incom ng si;gnal {h | spurce. co d ‘s

channel coded, the c&%&éé‘é%‘?ﬁ%ﬁﬁ?ﬁ%’%%ﬁ%ﬁ%‘é’éﬁ 383@2%0?}5%@313?&?&% 10
processed using spreagiipshent cotldtRaciusatisrt furthierealtipietities set dfsigimlpticr$o di r ect
sequenci ng (DS), fre?ﬁe?cy_ hopping (FH), tine hopping (TH) and hybrids of
t hese techni ques. 5Spreasalatioaipeenyersioniond gmplifiaipr.ove a signal 's

i nterference resistancrh ?ﬂg v dih ebf i Gi .
characteristics by distributing Mﬁalp%wﬂéggwn??ge‘%&%ﬁsv\ggapg%}%drma
bandwi dt h suffi ci ent lcymbingss, Wwhick may be cérvantidoally avalibble equipient. PEsr entirinple,
bandwi dth is kept ve spectrum

ry snpll. . Spy.ea [
signals are difficul PXPB{TEQ“&;?U&ISAI*‘%?@H@F" qogrbined by °°’g{”ﬁ?r§5 hilg it true

security requires engidpat v fillef s Qﬁg:ehﬁppétﬁéﬂﬁﬁe_rstd}@@d to combiner28@ zﬁ%lt
uni nt ended reception, the multiple video Source signals are encrypte

118 accordi ng t ol&nowntprtfrom didtersduniidingsfilidr 6N asiniputanta cembipen262h Fhept i on
20 t echni ques. . The. di gi,t al l,ti.pl e vi deo source
si gnal s, having been . cnanh a ad, are also
gnal 5. havi ng_ been Pt of cach combinge 264, 2 1 Ao B apiicd it RecEaht |
synchroni zed 120 and corresponding/idlisinitbion liheb2 748, 270]. 27N, eeséctively "Sidee e, Sone
of which nethods are . Jlisted, wwthout limtation, in Figure 5. 25

Finally, the conpr es&¥eesmissioplinss may herequired tomnsmit sevrs] high-powered signals,
synchroni zed and nod | ' | ' ' ed 124
y %xﬂ)eﬁﬁhxﬁ%&akﬁi gaé&fggtégggme;ﬁsy ﬁdt%gﬁéea?lé.l%ugf? BasBs

according to known techniques |1 st erence numera Figure 5,
15  transmission lines are preferably waveguides of large diameter (e.g., 18 :

inches in diameter). Waveguide size is driven by the lowest frequency to be
carried, while the highest frequency that can be carried by the same
waveguide is limited by the transmission efficiency, which may be about
10% above the lowest channe] frequency. Since the UHF television band
20  straddles 470-806 Mhz, as many as five different waveguides would be
needed to support transmission across that band, although for convenient
illustration, three are shown. _
Portions of waveguide transmission lines 27AB, 27C and 27N
are supported by at least one transmission tower 28 having a suitable height
25  above the ground, while taking into account the relative altitude of its base.
For example, transmission tower 28 could be 1000 feet high or more, if
required. Each of the waveguide transmission lines 27AB, 27C and 27N is
coupled 10 a corresponding antenna 29AB, 29C and 29N, respectively.
These -ahtennas are also supported by transmission tower 28, which must be
30 sufficiently strong to bear them along with the waveguide transmission lines
27AB, 27C and 27N, and should accordingly be fabricated with sufficient

20



I ncluding, without Iimtation, frequency division nmultiplexing, tine

di vi si on mul ti pl exi ng, code division multiplexing, space division
mul ti pl exi ng and 30 pol ari zation division multiplexing. The fully
processed. nodwypisgbseasd PCT/US96/07565 17
WD 96/ 38002

PCT/ US96/ 07565 mul ti pl exed signal is provided, as shown in

Figures 1 and 2, over_li A

The techni ques refer rsgaﬁ%a%cﬁr%‘%ems elh{é)é%]fﬁ%}'e %a@é&?ﬁ?& antennas t he
acconpanyi ng descr i ptsheld baufedixdlbnde:ttbatzppmttambmrsmbneorb&mhetemanHFtHaad 5
techni ques that coul d be, used to gbgctlce th resent Jjnvention. . her
known t echni ote¥ithignsgyssion ines, apigon Ieneiss aredrgpensy-dependent, oo
chosen paraneters, mehelghmﬂﬁﬁeﬁ&lmQslknbumhﬁ&swﬁ@ienwem@r@aﬁ&% but
on desi,gn constraints I nposed by the setting of the transnitter,

t he chosen equi pnént, ofanldmusaBAB 29C and 29Na Aanltervgtivedo edarge singlpr ocessi ng

uboystem 10, as desoRPOR HUBVCm A supReriad trucetEl RN BLRINAT

at least in part, at 'lttkmﬁmnsﬁdnpsixb@sb&yzm Edinb%&xﬁatah@gmerateahxghlevalﬁi gure 6
and described in the text acconpanying that fig

The VoD or NVoD funct@@ﬂ%ﬂlﬂtl&faéﬁw%é”lﬂ‘?}b&%ﬁ‘?fl%HB%@‘EH?‘EM at whichf3g, al so be
| ted di
i npl enent ed accordi “qm Ai%ga‘g‘ rc%%ilgﬁgﬁmeyﬂg f}%ﬁ] E.Ctﬁat'n% sitd e loc%&iﬁlloyt

understood to nean that can be vi ewed
within 5 mnutesieft q:refeﬂabllyaswbmrecmblemiwmdal distantefredo/hymam popasdatioosin

exerci se virtual contr ove e transm ssion b ausi ng,

rewi nding, fast forwarding 5 desc e‘{ﬂ 8?’@91\’15?‘?’8??“5@5%91’3’ 5‘?8‘ do with a
conventional video C%ﬁ&&&ﬂ%&ma referamwfeiﬁﬁrsmweaﬁmaa\fsrﬁéalvﬁm
functionality, for exanple our Iong film It woul d be

necessary for tmentyhﬁghﬂeﬁmtmlt&lmmuﬁimmbo streams to be

is IIL Return Path Subsystem
| Broadcasts by the transmission subsystem 20 are received by
subscribers who are within the broadcast pattern of the transmission
subsystem 20 and who at their premises 32 have a proper receiving device.
According to the ﬁresent invention, the receiving device is 2 component of a
20 piece of equipment having a number of functions. and which is referred to as
an ICB (intelligent control box} 130.
Along with the return path facility 50 to which it is linked by
a telecommunications system, such as PSTN lines 40 (or a suitable wireless
alternative, not shown) and switching and other facilities operated and
25 maintained by public telephone services provider 45, the ICB 130 constitutes
a portion of the return path subsystem 80 of the described embodiment of the
system according to the present invention. The use of the PSTN lines 40
between the portions of the return path subsystem 80 takes -advantage of the
realization that the timing and information content of communications by
. 30  humans differ enormously from those of the broadcast path, perhaps on the

order of 10°. Information sent upstream by a subscriber 30. moreover, would
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transm t.ted, one begi nning anew every five m nutes. Fast forwarding,

rew ndi ng and pausing are thus achieved by tuning to the appropriate tine-
shifted channel. The program subsystem 10 woul d recei ve a request for

aut hori zation frwgegsgesoscri ber 30, as further described in cornmaassegéyssd t h
25 Figure 9, and would transmt this authorization, for exanple in a
verti cal bl anki ng i nterval of a presel ected channel. The

aut hori zati on woul d bg, SqndY, g:Br%%Q &&luinn9
subscri ber 30 and ther e%y ens:glco)fagﬁ:q‘ht\l{l roec’ic@?l[gtb an vf‘glf\f‘\nﬁr?gﬁm&ﬁ%
appropriately tinme-shpdth,gdunhpatnficilitiPfQ itnplements Bvo types of fifrictionalifyt er i ngs of
t wo- hour duration wth .5.m nute VoD.functi allt re, 240
si mul t aneous vi deo st?"é1 Wg %F&@‘P&%“Wﬁ't’m W%’éﬁs{m% eacBe
reliably transmtted bﬂ\vﬁcﬁwﬂgb@d&cﬁmbﬁmhannel , 30 RF channels wll be
18 WD 96/ 38002

PCT/ US96/ 07565 5 required for this VoD function, the availability
of which channels w || depepd as the state
of applicable federal regulations. A. Iﬁ&:&iﬁ?d&?gﬂéﬁm{g e the provi sion of

VoD, relaxing the delay from5 IiCB IBOﬂmmtuhapomonoftheremﬂnlpaﬂﬂmbsygemlsowr to
NVoD, would reduce by half the rd%g]glﬁo d total th to 15 RF

channel s. | the system accor t lg}tpng% %{eg s e premises of

Transm ssi on subsyst egeQibes 3¢ RABcdives deldiital URFioréHIERL ﬁommeumsé}hﬁ hough
the nultiplexing and nodul ation of signal s"has been described above

in connection w t¥p prm@sm%sk@émnmthshdt, ICBN3iatroprovides snhscxshzmeBO

of it, could alternatj i.ded at trans |on subsystem 20, as
shown in Figu ¥' F%Bf] glﬁ Bﬂ‘i’&r"ﬁ lefow ded in the

program subsyst em 10, I'Ithe@mhttécmmradleﬂ@bdirﬂaﬁt F1CBUde dedofdip to
transm ssi on subsystem 20. As shown
the present invention is shown in Figure 7. ICB 130 acts as a matrix switch
(i.e., an electronic gatekeeper) to provide an interface between the ADCS, the
15  full variety of other programming sources, and the viewer's television
monitor, computer, or other peripheral devices. - In addition to over-the-air
UHF ADCS broadcast, ICB 130 is provided with input ports to receive
signals from any number of available sources. ICB 130 can accept input
from an antenna 132, which includes a pathway 132A for carrying NTSC
20  signals and also a pathway 132B for carrying ATV ("advanced television")
signals as well as receiving the digitized UHF signals transmitted by
transmission subsystem 20. According to the present invention, ICB 130 can
also accept input from any number of non-ADCS inbound program sources,
such as from a VCR 133, from a DBS provider 134, from an MMDS
25  provider 135, from an LMDS provider 136, or from a CATV provider 137.
Input from any other available source, including a mass storage or other
device, as well as any presently existing or future transmission type, may be
received by ICB 130, as denoted by the input port identified as "other” 138,
which may be adapted or retrofitted to receive an appropriate connector as

30 necessary.
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herei n, however, transmi ssion line 18, which may include a plurality of 15
separate lines, delivers the entirety of the programm ng content from
program subsystem 10 to transmi ssion subsystem 20. Subsets of the

programi ng cont Biesssapzbe i nput to rultiplexers 21A, 21B, 21C, pcTusfsdisss
where they are nultipl exed according to known nethods, as described in
connection with box 124 of Figure 5. The nultipl exed signals output from

20 nultiplexers 21A, 21B, 21CAn-pmgr2n1.l}hp%isfaeéé?€eaH}hgﬁh@bhﬁéﬂ%ﬁﬂhﬁaff& at

22A, 22B, 22C, ..., 22N, respectively, according to conventional
nmodul at i on t ediit geleator (Matix switch) 10ewbith cambh Any availablednadwarsfarhen

upconverted to RF i C . trespaondin conyerter 23A
23B, ..., 23N, which nasWtB%“‘é bétwedh ?‘%@%@%ﬁﬁﬁsﬁﬁfé@m E‘*&q“&?‘%%élﬁt
Qut put from upconver t arcenviafional 8bcustotBprobesdrh Gipub saddetdr i1 20lispupledBy system

anplifiers 24A, 24B, 24C, ..., 24N respectivel y. Each_ power

ampl i fier 24A- 24N, SwhiceRTokkys K0 of JGBJ30iby vy of which it cap Freeiveswitching signals be
capabl e of generating |G : |
radi at ed RF ener gy tof%ﬁgaﬁgr@g%ﬁ#&?@g%%étcﬁgﬁﬂ%ﬁéggﬂ?‘\:/ai en{dsﬁPBIbQ&fﬂe C (or
PAL, SECAM or ot her ansfurthet difomssedibelowst andard) transm ssion. 30 Qut put

from each power anplifier 24A- s . filtered by one,.or nore filters
25A. 25B, 250, L ,rm25N, each fﬁ&ﬁ%ﬂﬁéﬂ%9=ast¥oaﬁ3mafeémr®r§mqnam e

sort . Signals switched by input selector 1702 each provid¥¥te3fy 38002
PCT/ US96/ 07565 e angdnalsuffici eryltlp sized to accorrlgmdate t he power of

the out put of thelO appropuiase tuaerp ohgelagfedayerairiain NDSO\sigupls receivededaice
spurious signals to accept ahl.e |l evel s, .ln | te tive

enbod hent . Ot he- nuibe A BRI oo, prappele, e b gt B enloe gt 0 4 6 a sl e
reduced by further nulCATV Sijghd eecaive®ht poit 1370 hifdibalidirdafiVe érfbodiment, sHe@y! at i on,
upconversion and anplification. The output signals

fromthe filters 25A- BBRe aditionpismpleg tynsrs could be provided for imulignecwslymy be
conventionally avail apéo@ivﬂ&%vgmzrg siEﬁ’Jls,?ﬁ?megred to route two such signals to

15 . different televisions, computers or other devices, to provide a picture-in~
picture (PIP) display, or to support other functionality.

Signals on input 132B, such as the digital UHF signal
transmitted by transmission subsystem 20 according to the present invention
are received by ATV tuner 162, which can be a conventionally available

20  digital tuner and demodulator. DBS input arriving at port 134, if selected
and accordingly switched by input selector 170, can be received by tuner
163, while MMDS signals entering at port 135 and switched by input
selector 170 are received by MMDS funer 164. Similar}y, LMDS signals
arriving at 136 and switched by input selector 170 can be tuned by LMDS

25  tuner 165. All of the foregoing tuners may be implemented by any
commercially available devices for receiving the respective signals.
Moreover, the foregoing tuners are illustrative rather than exhaustive; signals
requiring tuning that cannot be done by way of the foregoing tuning devices,
such as signals according to as yet unconceived schemes, can be received by

. 30 a suitable associated tuning device or devices represented by box 166 with

which ICB 130 can be retrofitted as desired. Subscriber 30 thus does not -
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output fromfilters 25A and 25B are conbi ned by conbi ner 26AB, while
output fromfilter 25C and perhaps other filters are fed to conbiner 26C,
and 10 output fromfilters including filter 25N are input into conbiner

26N. The woiggisgeopf each conbi ner 26AB, 26C, ..., 26N is apElisen7sss
necessary, to correspondi ng transm ssion |ines 27AB, 27C, ..., 27N,
respectively. Since the transm ssion lines may be required to

transmt several hi ghpRQUB ek oBBaleSind maintain a SR 0¥ §Vide§ §din vaRdtd vihdors
transm ssion |lines nmay not be useable. In such cases, 15 transm ssi on

lines are preferably ¢eshofwhirhprovidesnlyea dinglepurpese selugon. 13 i nches

in dianeter). Wavegui de size i ' encgy. tag b
carried, while the highest fregﬂﬁegé:uﬁ{eﬁ@ﬁ %xgﬁg @%ﬁ%(%&&ﬂﬁyaﬁﬁ%gnagg@og
wavegui de is limted knefshieat ifagoptiomily de imhided indQOBY1,30)\hiag be smingedabout
10% above the | owest channel frequency. Since the UHF television band 2 0
straddl es 470-806 Rhz SCCHE RRQAS§SOR SUbSYSIEM d 3. f CUR Prosasseynbenstembi? raayee

needed 1o SUPPOTt 1 I AR MR stBf FOreodii schéified Gt'oRHIRNAD sdcBfea SHAME B!

illustration, three aré shown: I ons of° wavegui de
transm ssion |ines 27Apivsdistibutiaviystem. Typically, theispawed prdcdssor atbsysteint one

transm ssi on tower 28 ving a sujtahle.hgi ght 25 above th round,
while taking into acca)zgfts F%Bp‘?néf‘ ﬁ‘@é&i’fﬁ%&ﬂ‘%ﬂei“f@p %\_mtﬁe CTYPLOR
exanpl e, transm ssi ongeRyifies dBte Qb emBRYIPBDrégeSh sittisPdterR 10, Tiskrateli! i
requi red. Each of the wavegui de transrpri gsi o% I nes 2‘?%8, 27C and ’Z%\I S

coupl ed to a cor rd&posample, arklecknt 828 Kiguro® CSegnrg praprssor sibsystam V%) includes
These antennas are al Vil QNS L0 73 . 28 i ch. must. be
30 autticiently ot b S eRRRAL SN 73 et belchilibing ol ool B

transm ssion lines  forward@¥\BanafogGumand 6L.7Sécuriprocassotisubsyveaw 1 7H (ogbtherbe

fabricated with sufficient
VO 96/ 38002 processor means described below) is programmed to detect one or more

PCT/ US96/ 07565 authorhf G \Hdbs MEKAELth Metefved tRRMssITRL BiRfsny & f er abl y,

at |east three antennas . o
15  descramble a particular transmission on detection of such code or codes.

Secure processor subsystem 172 may include a non-volatile memory
subsystem 174 for storing information necessary for decoding received
transmissions, including normal cable program transmissions, pay-per-view
program transmissions and the like.

20 In order to interface televisions or other viewing devices
accepting a baseband input with a decoding device (for example, a CATV
decoder, not shown), secure processor subsystem 174 is optionally coupled
to E1A-563 standard baseband interface, the baseband output of which it can
provide to baseband-equipped televisions or other devices over line 182B.

25 Turning to the digital signals received by ICB 130, each tuner
among the set of tuners 162-166, demodulates signals it is tuned to receive in
order to reconstruct the desired analog signal. The resulting signal from each
tuner is transmitted by a dedicated line (here shown in a bundle of such lines
denoted in Figure 7 using the notation "/5") to video decoder 176, a

30 conventionally available device for interpreting an input stream according to

a preselected technique compatible with the method used for compressing the

24



shoul d be used in order to support transm ssion across the entire UHF band.
As with transm ssion |lines, antenna efficiencies are frequency-dependent.
The "hei ght of transm ssion tower 28 should ensure sufficient vertical
aperture 5 wedesabgennas 29AB, 29C and 29N. As an al t er nat ipcardsosggskar ge
single structure, several smaller supporting structures could be
used (not shown). The transm ssion subsystem 20 can bé expected t.o

generate a high | evel. . i gleﬁ?ndl ng
upon the height at ]fig%s’%’haea“he asg’tgéé,*‘é{eﬁ%g q?%reg%@?ugmagﬁ%gunte
require that its sittheleby rsgpowirethe smmpressed Signalpo producelal wideatsignal. afapanatgabl e

physi cal distance frgmh ul ati n . . _As
descri bed above, o‘ﬁﬁ"’&% Wpé‘g? T)éy #naleg tuper 161 and selected by fnnut;
subsystem 20, pr ef erémcibrqﬁoax %ﬁ@%@d'ﬂ@&h&e@ﬁbﬂr&ﬁﬁm §ﬁfenﬂl37§ difetly to
hi gh definition television ( Return Path

Subsyst em 5 NTSC Slgnal genem@m@b%%l@ @gﬂﬂélwﬂamw%bmngabé%t em
20 ived b tt
e P asi Y 16 may alSREFEHS! oh WORaAE Sl Gl H Vi BLOATE Ahe D7) | 11

of the.transm ssion e| rpremses 32 have
a proper receiving da¥némtion "/5")tosyst%ﬁmmd'brlgxstleﬂtdiwwhibh&eaﬁldlbelbﬁmdedn, t he

receiving device is a conponent of a pi ece of eg pnent haV|ng a
nunmber of functions,asé%ﬂﬂmﬁ%tﬁ’el%m@ﬁe‘?#@dnﬁ‘ﬁ“d@“fa“ 19 t°%1‘|"P“PF@B’T°r° er
(intelligent controlyg ) 130. Along with the return
path facility 50 to Ich it is linked by a tel ecommuni cati ons

system such as1BSTN |i nes 40 Amlogalescranbied ¥2wind ¥ides decoder 176 arediotter nat i ve,
not shown) and swi tching. and her Jaci r.at ed an
nai nt ai ned by publ i &WB\%Q Eseﬁswté‘é%‘;“bﬁt@r asy§{ &g %@ﬁ l%gﬁan be

constitutes ﬁy%ﬁ%nﬁem@grabmes Frobdssdt saﬁ&ﬂlve ﬁHB&ﬂﬁé £88sBL ghpHibe
descri bed enbodi nent Of th ystem according to the present
invention. The use cﬁvetlmomsﬂmmdam@mrecelvedfroﬂﬁbwwéwdqch@erd@émm of the

return path subsyst 80 ta ci g néqu u-uchogsnﬁp‘?%énfe%t on t hat

the timng and infort ﬂ’%?g n| cattons umans
di ffer enornoushyg frsfwaioatniofon rIeUtlrsaad«tpmmqaabvqr smerhaq!mrobhustm

%SF& of 10ferr]. | ﬂf.ﬁrégltl h ity oPgrapL&'ﬁcs:éarsgigtnr}lg&/ule lﬁucgsu@ftgr%ratwe?yb ror eover,

implemented by CPU 184, if it were suitably programmed and capable of
sufficient throughput. As will be further described below, graphics assist
module 178 generates a video signal overlaid on the existing television signal

20 providing, in response to instructions received over system bus 180. For
example, a menu of viewing options, information regarding the ordering of a
VOD or Nvod video, or any other information regarding subscriber
transactions may be overlaid on the screen. Graphics assist module 178 may
generate a menu, a button image, or a logo or other pattern or symbol, and

25 inject the image into the video stream such that the image appears in a
designated portion of the screen. Information used in generating the screen
images, as described below, may be available in received signals or may use
information stored in the ICB 130, for example, pre-loaded in static memory
186.

30 ~ The video stream emefging from analog descrambler 173 or

video decoder 176. and from graphics assist module 178, is provided to
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WO 96/ 38002

PCT/ US96/ 07565 tend to be sporadic rather than continuous. The
secohd portion of the return path, return path facility 50,

i mpl enents two. tywoesasehz functionality: swi tching and acgayskiEkes
system 60 and external transaction system 70, each of which will be
descri bed bel ow. 5 A. Intelligent Control
Box (1 CB) : Adat ct eturn
pat h subsystem 80 of NTSCSlgnah%ené%ﬁnga%cord i ng altg&he °§?§§§nf9§“%ent i on

that resides at the pgmagesnm&ulel& couldgapemte mxalsaﬁccumdg tcamgiavailmblelaad

digital UHF broadcast fro the n . subsws 0. In addition
to this role, ICB _130 ??PE% W%@?’ﬁ“&ﬁ“mﬁ%ﬁgﬁ@ﬂdﬁ variety of
addi tional capabiliti @ﬁwéﬂtﬂmﬁl%&féﬁx #5r-transforming the output of analog des-gﬁﬁabler 172,
architecture for an enbodi nent of [CB 130 according t he present

i nvent ion i s show$ i nvifgaudaceder 1745@Blﬂ'adu@@sslﬂ@@daleriﬂhm&asma&]form

(i.e., an electronlc bet ween t.he ADCS,
the 15 full vari ot SABF S5 aRgeskuP ERisih ArbEbo B R RLAG irr <

t el evi si on nonThis funcdexafityt cobld, altermitively, joavérpinputaignals v A8 Suitdble

addition to over-the-air HF. ADCS roa 130 is provided
with input ports to ri¢ndatdformat. Xss‘é‘?"ﬁ’d& gms‘ﬁ%iﬁwn&? éﬁ?e
sources. |CB 130 Canaééﬁ&%fé%a's%ﬂ:oordmatedm m r@sﬂ&é%@n%ﬁ%al Ha a vat hvay

i ncludes a pathway 132A for carryin nal s
132B for carryi ngLOAT\Ie(n‘had\damedno ewn)sadaptét} to receive andidipplay televisiore| | as

the digitized t
Cubsystom 20 Accor o TP ERET D TR ERoSF Sereielqtots R psonal g 5o

accept input from anycofiptees. ﬁt%nmisighﬂtgéderﬁﬁd?ﬁﬁ@dﬂlémwﬂﬁme or
such as froma VCR 133, froma S provider_ 134, from an

provi der 135, from armemtEsminadeviess inchides s NTSG video strepmn }ﬁ%ﬂ&f@ﬁn@k?
I nput from any ot her ﬁmhaﬂ&? gﬂélgﬁded@‘ﬁl%ngzﬁ (mﬁnﬁ%g{sglg&?pr ot her

device, as well as any presently existing o uture trans type, may
be recei vasé b)bah&mndﬁgnalsamuttdrﬂn‘om Ep-36361 71); jpud lefrand rightendibf | ed as

"other” 138, @é Q‘gﬁ tggﬂ()jryf)ed by ?&ﬁ%b cou?(g bé z?nyrsf“ce e%vx%g

appropri ate connect ors’gd‘? s
in whole or in part from received input and be in any desired form. Even

more generally, CPU 184 can issue instructions to manage televisions,
computers, or other terminal or peripheral devices without limitation, for

20 example, via computer interface 196, which can be any suitable conventional
device, coupled to system control bus 180.

In addition to the previously described components and
functionality, which have to do with the receipt and provision of television
signals, possibly with inserted graphics, ICB 130 includes a number of

25  additional components for implementing other functions. The processing
associated with managing and controlling the functions of the ICB 130 is
performed by CPU 184. CPU 184 may be any suitable commercially
available processor, and preferably one capable of performing in excess of 30
Mips, such as a POWER PC® or PENTIUM® integrated circuit (IC) chip,

30  programmed to process the incoming digitized UHF signal according to

known methods, as well as selecting and processing the remainder of the
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22 . WD 96/ 38002
PCT/ US96/ 07565 _ Al'l programinputs received by ICB
130'are transnmitted to ’ i nput selector (matrix switch) 170, which

can be any avaiwgbéeiaar dware for sw tchi ng between a ptriossbuisgs of
signals, nost preferably under the control of a conventional or

custom processor. Input selector 170 is coupled to system 5 control

bus 180 of ICB 130 b of ich i ¥ i ' ' al s

rom cPU 184 1n or delPrereeelfaernse dRB AR sBa TS B BB IV, B 5
as further di scussedsibstiber 30. Alternatively, CPU 184 could bk @Bustdfi chipadricHipsetfor | east
one dedi cated tuner for each input pe. Sjgnals sw,tched hy input

. Ly
selector 170 are ea_cﬁaff}?ﬂéﬂ/?‘&é]éﬁﬁa@eéﬁﬁf@mm‘ﬁpﬁ?mﬁﬁtﬁﬂﬁ varg stopaddp ¢ o
over-alT-air NTSC ' Gal Ak gﬁissetd,hieh%agbeanfaggﬁm,rwoﬂa%}ﬁh\glg{%@m4e, can

be tuned by anal og tuner ., as can a Selec I gnal received
at port 137. |In af ahisacess vissystetedind bhs 180e static memory 186mnd tadyliamional

anal og tuners could be proyjded.for sinmultapeously. receiyi two
anal og.signal's, if imPEy =Wg&kfwrabﬁmvﬁwﬁmﬁmw&ﬁaﬂéfwfﬁ\é@% _

di fferent televisi ong;haQifagetapachly oPhtedst 4h3\i £6 MB.! CPUII4ialk6 has deésk Ur €- i n-
picture (PIP) display, or to support other functionality.

Signal s on input 132Basysteh cantral fus E8Qjotiaformation seegreding the current chagngfot t ed by

transm ssi on subsystgm 20 Ldi : | ' are
recei ved by ATV tune ef&h%%ﬁlgsé%r@’gﬁfeggha a@?\n?eéﬁhééﬁg?‘gﬁsgggw %il%to 20
digital tuner angp devides icdoder 176RAd inpatdeleator 1 70, agwell aprseciitprocesking el ect ed
and accordingly switched by input selector 170, can be received by tuner

163, while MVDS si gnaubsysternd72.7gd the tpesrs 161316610 prderit assertanpyontiafs, i
command messages to those components.
Interaction by subscriber 30 with ICB 130 may be by any
suitable means, but is preferably by conventional infrared (IR) remote
15 control, as in the described embodiment. Input controller 190 receives
signals from subscriber-controlled remote control input device 158 viaan IR
receiver and associated circuitry (not shown). Using input device 158 (or
any other suitable input means), subscriber 30 may issue to the ICB 130
instructions to switch between programs, to request VoD or NVoD services
20 via the return path facility 50, to control the delivery of such requested
services with VCR functionality, to purchase items offered for sale on
shopping channels, or to provide any desired input originating with
subscriber 30. Instructions received by input controller 190 may be asserted
via system control bus 180 as commands to input selector 170 and tuners
25  161-166, to secure processor subsystem 172, as well as to video decoder 176,
and graphics assist module 178. Input controller 190 can also send messages
to CPU 184 when, for example, subscriber 30 requests an interactive
program or other service.
Interaction by the ICB 130 with return path facility 50 via
. 30 PSTN lines 40 and telephone service provider 45 is conducted by CPU 184
through WAN communications processor and modem 192. WAN
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selector-170 are received by MVDS tuner 164. Simlarly, LMDS signals
arriving at 136 and switched by input selector 170 can be tuned by LMDS 25
tuner 165. All of the foregoing tuners may be inplenented by any

comerci al |y avamagsdagogdevi ces for receiving the respective si gperfsesn7ses
Moreover, the foregoing tuners are illustrative rather than exhaustive;
signal s requiring tuning that cannot be done by way of the foregm ng

t uni ng devi ces, ‘?"‘@n'"ﬁ%
schenes, can be receive 8 a sul tgﬁfégg%g%%?%a?g’a%cﬁ#n @ew ce or
devi ces represented by mbléﬁﬁmweﬂmgmessagesmuhed\@Bsmmtmamolﬂmsrlaﬁmuiatted

desired. Sub ib . .
S;SJ, esire VO S 6/85;3:) o(zar %ﬁ-g&ﬁpa%gﬁ%rﬁgéol, such as IP (internet protocol), and modulating

PCT/ US96/ 07565 the Benvertédmessdge sitinals ogreivad &oﬁﬂNAMoﬂhﬁinibaﬁmﬁsEt of
devi ces fromvarious vendors each of whi ch prow des onI single

pur pose solution. 3 Pfocesmfformﬂﬂsmm%t@m “PF d161

(and any additi onal ana&t&g cfmamtt&f:gﬁélgtg?&ra hg&age“cegﬁ?%ﬁgr ded

in 1CB 130) may be transmt re p 8cedsor sub em 1
Secur e processor subsys(hssiaoiﬁﬂnﬁmuebeé) any known system for

recei ving scranbl ed or otherw se_segure nal s er rivate

di stribution system Typically, h@‘%&@e 3&%&"&%@@% ”5055%19’%3?3“310’1

172, its conponents, argy dgfty@ﬁﬂswabotafn%s m&&&hﬁs @ﬂg&xpt I on
| oye ustrat or

t echni ques of the sort "enp I n program subsystem 10
10 exanple, at bR8ck tqmanaiﬁeﬂcqgwélatelseagmrp:pmpmdemub@gtl@m 172

Si'gnal s ecei ved and. . obetetoy i amed sqi5ok AR i il 18EoNIRE ALO I o

subsystem 172 (or ot herand usmg kn@hﬁﬁéﬂiﬁdﬁ( lﬂiﬁﬂaﬁ&tﬂﬁﬁﬁﬁhoﬁﬁﬂxohmmm efabling
programed to detect one or hor i zation codes included In

recei ved transm ssions samnbﬁwnéenlyrssbsma@w Fagiculazsepyiges.ite be able to view
transm ssion on detect igpdbrhmiMiGRsccRA vifh h0HS8rvices. CPU 18P YisE pPigRafRed”

subsystem 172 may i ncl ude a non-vol atile nenory
15  to capture and send via telecommumcauon connection. 194 to return path
facility 50 subscriber requests for fransactions input via remote control
system 158, as well as data regarding viewership and other observable

events.

20 ' .B. Return Path Facility

A second portion of the return path subsystem 80 is a return
path facility 50. Return path facility 50 is shown in Figure 2 in schematic
form, illustrating the functionality of that component of the system according
to the present invention. Referring to Figure 8, return path facility is shown

25  in greater detail. '

In brief, return path facility 50 provides an external
transaction system for facilitating viewing requests, purchases and other
transactions by subscriber 30 executed from the premises via the ADCS
according to the present invention, system, and also for facilitating |

30 fulfillment of the viewing, purchase, or other request, including taking an
order, processing the order, establishing delivery of the item requested or
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subsystem 174 for storing information necessary for decoding received
transm ssions, including normal cable programtransm ssions, pay-per-view

programtransm ssions and the like. 20 In order to
interface tel ewygogilse0r Ot her view ng devices accept i nperodsgeband
i nput wth a decodi ng device (for exanple, a CATV decoder, not

shown), secure processor subsystem 174 is optionally coupled

o ovi de Lo bageband: SHTHSHParE0E biicrob 88 FRRAc Gt Btlntls A il 0{5‘32
25 ﬂi&ﬁr&eﬂﬁsWﬂhtl‘heelwrglﬂaﬁﬂltﬁngaﬁtkﬁpﬂhfaeilnﬁm hiyo @B 130,

each tuner anon he set of tuners 162 denodul ates signals it
is tuned to receive W%wev:mn% li’65‘? HE?“WH%‘ %P%HC%HF%"

signal. The resulti ngzaown i ra]ﬁsgﬂbﬂ &afebto detemne%@féoitén’i%ﬂaﬁaﬁﬂ

dedi cated line (here undl e of such denot e
Figure 7 using thg netchtindividudlzujtomer. Vitdeproetss faciditatdsig transfission of

conventional Iy available device for interpreting an input stream according
to . a presel ec?aé%i’"? ¥iRe mesigst Icéntﬂggﬁf‘f‘ﬁéacﬁ%‘fstéﬂmﬂﬁeed f or

conpressing the information or a transaction. 24 WO
96/ 38002 o
PCT/ US96/ 07565 vi deolhq rgtvzn path subsystas 8@ isavtimatply\adapsahie Gomfapr

exarrpl e. Video deCOd%ﬁt@ a&xmmeuilcaigﬁég%ﬁrﬁ&%\é %’SIC ﬁ&qﬂéﬁﬁgg Si gnal

to produce a video signa recei ved exanple
by anal og tuner 161 athelrmﬂ-lﬁoadedstbqtumrnaﬂthassuﬁicnent@&:ll&bﬁﬁhhhd%fmy be
routed via secure subprocesso yste 172 g%rectl NTSC si gnal
generation nodul e 182“°°BF‘54"P‘§I V’&ﬁ‘é diveRe f%“éfﬁ&ﬁgwﬂs 166

may al so be provi ded QR eSefiaf ontro*ﬂﬁﬁgs(%ggmhh& h@%o@%&g&@}

the notation "/5") to system Vi a 't ¢
provi ded, asaeileble btomsispatand svhmhasrgiupled wiaa xemmpmtb facility busf¥ide 196
to a conmputer or other

descranbl er 172 and & 18”56‘“3?65(’5?}5&?“1% dﬁ\“%e o fitjeast one dynamic mem°ry%°‘”g°

15 56, and which may also be coupled to at least one mass storage device 57.
These memory devices can all be-implemented with commercially available
hardware.

Two way communications between return path facility 50 and
subscribers, such as illustrative subscriber 30, can be maintained over a

. 20  public telephone or other transmission line or lines via I/O device 53, which
can be any conventional device suitable for modulating and demodulating
input and output in a manner consistent with the transmission line. Since the
return path subsystem 50 is responsible for receiving request messages,
demographics and other information from all of the subscribers within the

25  signal range of transmission subsystem 20, the transmission line or lines are
preferably of capacity sufficient to handle this traffic.

According to functionality described at greater length below,
return path subsystem 50 sends messages, such as authorization requests, to
program subsystem 10 via I/O device 58 on return path subsystem bus 51.

30 Optionally. messages such as demographic, billing or other transaction data

can also be sent to other service providers 48 via I/0 device 59 on return path
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coupl ed to graphics assist nodule 178. G aphics assist nodule 178 can be
any conventional graphics processor suitable for adding a desired graphics
overlay onto the video signals received fromthe video decoder 176 and/ or
t he anal og descrwoi®sagood 72 i n response to instructions inplenensEusdgnrssd
sof tware runni ng on CPU 184 and provi ded over system control bus 180.

The functionality of graphics assist nodule 178 could alternatively be

i npl enented by CPU 184, st=h1t ’ I
sufficient throughput. Rgf ?‘ﬁ%l ,?fateﬁgg és?{:(rslgbe EQTOW graghl S aSSISt
nmodul e 178 generat es apwvmgndlegmamemmtdbhﬁr@mnumsem sting television

signal 20 providing, in respgnsg to: 'l'{?ur blc&]éﬁm?n rﬁﬁ%‘g‘fed Dveé_l syst em
| i 0

bus 180. For exanpl e, a"frenu o ewng o ons; 0

regarding the orderi ngubdys@m 50 includes Y main xhudmieswsebgm cOritrohhiodale helimd

I nformati on regardi ng subscri ber transacti ons ma be overl aid on
the screen. Graphi 8s fdBynistrative module 76, Reppessing associatgd mithboth modylesis a

but ton i mage, or | oY@t WAool 54 fhoBliA Whwarl il mPbe prb ok in! N

i mage into the video stream ge appears
desi gnat ed portion of stdnenmroeﬁﬁs aha fnilizivey dymamicaaemary 5§ antmadsisfgage!sT ascr een

| mges, as described bel ow, avai ]l ahle in recejved sigpals qr may use
i nformati on stored i nMeFES 1@6& Jé@?g%e nt, butwithput autitong $e8810R.  nenor y

186. 30 control rﬂ_&ﬁlevdﬂﬂ?et&hbﬁﬁirfaﬁﬁﬁrﬂ'1§Qsﬁo§ﬁBlemﬂwm an
descranbl er 173 or deo decoder 176. and from graphics assi st

modul e 178, is prdQi demeqf@pewnheachICB 130 that has initiated a session. Requests for 25
WD 96/ 38002

PCT/ US96/ 07565 progragraing or other transactions o manaeed and manitored, as gre
alternative to NTSC, sudiesde observations providédiby IOB mmhtb@dﬂqg% £6esired, generat e
signal s according to any avajl abl e and ired vjdeo format. NTSC

si gnal generation mod PreSietEDInes, RpREeAss. Sess‘°“°°“‘f96ﬁ\?€\4fﬁ8ﬁ’e§?“‘9¥‘\"€%ﬁ‘?ry for
transformng the out p‘x‘écofﬁm@@fde?ﬁed‘ﬁﬁ&fsme@iagégﬁd transactions in mass storage

15  device 57. Also, transaction requests, demographic or other marketing data,
- or other received messages are forwarded for processing by administrative
module 70.
~ Administrative module 70 captures the occurrence of

requested transactions for purposes of billing, recording viewing patterns,

20  and for fulfilling the requested transaction by transmitting appropriate
requests as necessary over link 52 to program subsystem 10. Requests for
other sorts of transactions, such as purchasing offerings on home shopping
channels or any other transaction may be accounted for and then provided to
the appropriate one of a set of other service providers 48 with which the

25  operator of the ADCS has established a relationship. Administrative module
70 also gathers customer information regarding customer viewership,
purchasing patterns, and demographic or psychological information
important for marketing and stores this information as necessary and/or
provides it to one or more of the other service providers 48 according to a

30 predetermined arrangement. Such information gathering may be done, for

example. but without limitation, pursuant to agreements with subscribers
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5 vi deo decoder 176 and graphics assist nodule 178 into a standard form
usabl e by a conventional television or nonitor (not shown in this view).

Thi s functionality could, alternatively, convert input signals to any

sui tabl e wobeasdey d format. As shown in Figure 7, NTSC sipewlisosorses
generation nodul'e 182 generates a set of coordinated signals and
provides themto one or nore 10 term nal devices (not shown) adapted to
recei ve and display t AR . | Lacl udi. j t Jimtation
one or nore televisi oﬁé&éﬁﬁﬁgﬁ%%ar%wng °§§gﬂ%cf§?rnpaﬁ{a g’rés&gé'%%ta ‘?%"WRHI’SC

si gnal generation nodshlscifiior rateton sonmtherconsiderationtotie subsctibezal devi ces

i ncl udes an NTSC vi deqg st.ream 182{%@@ channel @105 5;%qd/ or. 4, a

conposi t e/ Svi deo Qut ﬁ%ﬁ%‘ﬁ“aﬂ?’f@ i /010% e pa “B%Y_ISW a3°°_rd’B§§%band
signals routed thr Ougbﬁh&m&&ﬁ%eﬁ%&m%nﬁa@bﬂ%gmaﬁsm n,
signals.1 82C. The signal provided by 1CB 130 could be any si gna? deriving

in whole or in par® fremeseiosoneer herpgthensavibepropideny#8andicareusefthism Even
nore generally, CPU 1 ' I pstyuct i ons,t g .manage ,t el evi si ons,
conputers, or other t%&%ﬁ@?%@&%ﬁ%‘%@“%&ggﬁ?’ﬁg&fﬁﬁ ‘mtation, for

20 exanpl e, via conputer interface 196, which can be any suitable
conventi onal devi ce, cou&l ed to systemcontrol bus 180.
In addition to the pr&Viously dopeatiseaef theARGE Systemnd

functionality, which have to do w QEJI_P | | si on of
tel evi sion signal s, possibl §}‘ W ﬁ‘grtﬁggér?%é&gﬁﬁg{%‘?i}:‘é | CB 130

i ncludes a nunberi®f 25  addiAilegiaflow dimgmnefor processingapdociard wWithg ot her
functions. The processin ) associatfed wth nmanagi ng and controlling
the functions of the T"@@%i@@‘ eg:ansactlonpqgé)rm%epgyb@py ghan &P0S184 nay be

any suitable comerci gldyin to&ep@é?ih@%ﬁn%%ﬁ%g%’giﬁc rlg. By y one

capabl e of perform ng 1 n excess o 0 s a "PC or
PENTI UM err] i nt egr at subscribrer 80 via(ICB)130 imitiates 82quest for o padticutecprogragar ocess t he

incomng digitized UHE signal .according to . known net hods wel | as
sel ecting and pr ocessfeﬂﬁ"@ﬁéu?'gﬂﬁ ﬁ’é“i“gg?e SAfigng processing or activity gy tuelen '
26 15 130, the return path subsystem 50, program subsystem 10, and transmission

subsystem 20 are described. On the top edge of each box is indicated the
subsystem of the ADCS résponsible for performing the indicated function.
Process 200 begins at step 202, at which the ICB 130 tuner
(i.e., the input selector 170) is tuned to regular programming selected by
20 subscriber 30, which may be a default setting that could be either factory set
or determined by subscriber 30. Using the IR remote 158, the user may
request a viewing session, at 204. CPU 184 of ICB 130 retrieves from static
memory 186 (or other storage not shown in Figure 7) pre-stored code for a
viewing selection list and performs any necessary processing. Then, via
25  system control bus 180 and, if necessary, video decoder 176 and graphics
assist 178, the pre-stored selection list code is processed by NTSC signal
generation module 182 and provided over line 182A to a terminal device,
such as television set 34, at step 208.
If subscriber 30 expresses no interest in a transaction, process
. 30 200 simply returns to the beginning, step 202. If subscriber 30 requests a
transaction however at 210 (using IR remote 158) and IR controller 190
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PCT/ US96/ 07565 | nput provided at ports 134, 138, 140, 144 and
145, when chosen by subscri ber 30. Alternatively, CPU 184 could be
a custom chi p orwolspseset for carrying out the sane setpefusss7565
functions. In running systemsoftware stored in static menory 186
(which may be an EEPROM ROM or the like), CPU 184 5 has access via
system control bus 18 ¢ P eie nory
188, which may be con\?eeér??,leg{n}%trf@egsg?u t%éegéprrggg?%ﬂd#e er&‘breﬁmmsualtEEE t
a storage capacity of mamdred8é aamemuworwmdamﬁcmme&m)

via system control bus L r.chi rent. _chan :
the graphics assi st nodljﬂf% g‘.‘? %g"gr H‘%Elg&ap |t§':jlaﬁ9i8B e”% sfe fi tgﬁd to
10 video decoder 176h§raaens&mgt"mtarem0rrhﬁﬁbscﬂ&rmmav bb&ﬁr@ﬁnpfe&by

processi ng subsystem 172, _and the tuners 161- 166 in order to

assert appropriate5 themessagsnyiadR reraas &&e@%hlﬁ RbheE Péﬂrm@ﬁbeﬁt@elved by

I nteraction by subscr t e
means, but is prefer agﬁ%rﬁ@g%%dejaﬂth%ﬁ ar elgq%l%?%r SOt & 188. sg{e
control, as in the ded84ofi€B Bﬂmdordmguoimmdtxomntemﬂvbsfroﬁgﬁncﬁﬁﬁmemé
signals from subscri ber-cont rol | ed re%e C raql, input device 158 via an

IR recei ver afitigleSARIPeRdute ta v b #2%shown) . Usi ng i nput
device 158 (or any ot heff us PGB L&t vefifta, cmka)caus'éymdl ePbh may
I ssue to the 1CB 130 instructions to swtch between prograns,
request VoD or NV&® s@lmmset 3% the legend," Wrang PN, Canceldt, lor dther legeng téthe to
control the deli very g r servic V

. . aﬁcg %1%9% Ipsponse grgxP 8ub ﬁnger 3WI hhsug% SRg

functionality, to purc ase | er

channels, or to provi daspmdyndfhememve WMOthpmmhmwmchtherls
subscri ber 30. Instructi,ons recelved by i.nput controller 190 may be

h

asserted vi a 8RR rapestid;(p gremoptord t&"s’“dﬁ?ﬁ%ﬁ’é'h%mghﬁﬂm%@b@ctor
170 and tuners 25 salﬁénbk@@a) tIPsu‘B@&ibEﬁ(Pfe%ﬁésﬁﬁ é&fhﬁeéaﬁve ges el
as to video decoder 176 d graphics assist nodul e 178. %npu

controll er 190 cahSal S@MMS@!Q@WPZM to CPU 184 when, for exanpl e,
subscri ber 30 requests an intergc ak_ot her ryice.
A é:ttxgother end, fﬁéegfflﬂ%é"‘smgﬂf'e&é ep 234, tién

Interaction by the 1CB 130 Wit h T8t ur i pa “bSTN
i nes 40 and tel ephonePlslelrsmlmkpsmweamxﬂmxcmoﬁqrdmmdnbmowmﬁcm

t2 gr ough WAN comuni ¢ atl §40 é}als étl?r%ep% %nd Od(%rl])}c?i trught also be referred to as "head
end”, as it is in Figure 10). Processor 54 of return path subsystem 50
20  establishes a session with ICB 130 and reads subscriber 30's request, PIN,
and other desired subscriber information. Processor 54 of return path
subsystem 50, invoking the administrative module 70, generates billing data
associated with this request. '
For purposes of this logic flow, "headend” is also, for
25  convenience, intended to include functionality implemented by program
subsystem 10. At step 230, the processor 54 of return path subsystem 50
generates and transmits to program subsystem 10 a message that subscriber
30 is authorized for a particular selected viewing choice. An authorization
code, which may have been pre-stored at return path facility 50 and retrieved
30 for program subsystem 10, or which could alternatively have been pre-stored

in program subsystem 10, is then included in the transmission by program
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PCT/ US96/ 07565 communi cati ons processor and nodem 192 can be
any 'conventi onal device suitabl e for converting nmessages received
via system contwolbessesz 180 into a WAN- conpat i bl e pr oberoses/0zsés h
as IP (internet protocol), and nodul ati ng - the converted nessage
signals received fromWAN conmuni cati ons 5 processor for transm ssion

over Lhe PSTN 11 nes Adnditn| (1o kit Bthiem 20 and i ok YaleiClo 11 €5

mai nt ai ned and operated~by a telephone service provider
shown in Figures 1-3)example in the vertical blanking interval dfa paitiular oided strdahe The mary

function of delivering.tel evisiqn, . . r.Qgr amm to suhscyrl ber or
managenent instructi gnofxaatmqé:og?lsmedxntol£w8 %g %‘{?G‘ch as

tel evisions or conputfiedtest§\takd o witEHCE K0 1sprogrammém8rtﬁfe't6‘ﬁmﬁ‘f&%i§' ng to
software residing in static menory 186, for exanple and usi ng

known et hods, i nBl erfefermation. a&qcmdmgbame@nthpumtonsndeemmmﬁglmthat band

b b d only b
Thow LTS (""Br oo o R 18R exfaci et kSl iBBas Jdiedadilef | O
programmed 15  t o weef enabliny tle d&oding ofithe stlegtedmatisindssion (6t taRE OGN On 194

to return path facjlity_ 50 subscriber requests for transactions
i nput via renote contaithorized channel, sfep23gy 158 as wel | as data regardi ng

viewershi p and other observabl %PU1s4ofICB?¥@ﬂkﬁensuresﬂ?anxeATvtuner1

B. Return Path Facility secon ortion of the
return path subsgst enwsd to heappmpriata band, ifnecessqnp,tthatﬁmanputsgletﬁﬂnﬂzés urn path
facility 50 is shown trating

re ' for i1y
the functionality of § W?’ng %‘HFS‘B’F%@%&Y&H‘?%&@%P’&?%@M@N% to the
present invention. Reb&idet b, bid faOME Gidéo dercsaéfrl'% Bﬁ’sttﬂe B&Qéshlgy:aﬁtﬂoﬁzﬁfﬁ wi

25 In greater detail. bri et urn pat
facility 50 provi des fordesoramblizg the authorized ttanmmu‘dri%ylstsabsctibcr 30 may

facilitating view ng | ehd the esggsxsdn \Psynrg(iﬁargggte qgg, e%@reart the end of the program, or for

15 any other reason. If subscriber 30 during the course of the transmission does

not indicate that he or she wishes to terminate the session, CPU 184
continues to cause the authorized channel to be displayed on television set
34. During this period, other functionality could be represented, including
VCR functionality or other subscriber interaction. If, on the other hand,

20  subscriber 30 does end the session, or if it terminates on its own, process 200
in that case returns to initial step 202.

The foregoing describes a preferred embodiment of the

present invention. Various changes and modifications to what is disclosed
may be adopted or implemented without departing from the scope or spirit of

25 the invention.
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transactions by subscriber 30 executed fromthe prem ses wﬁmuﬂu I"III:JUIII :
according to the present invention, system and also for fab¥ i 8308

fulfillment of the view ng, purchase, or other request, including 't akKi ng an
order, processi jbhésigogd’ der, establishing delivery of the itemptemmeihsd or

28 WO 96/-38002

PCT/ US96/ 07565 purchased, conducting billing for the transaction
or purchase, and shariv@% Pfcl' edis: the proceeds with the seller. In
addition, return path & |%’§'/’ %b" al so may capture view ng and

purchase pattern infotna sysenfor conhesctiogcomtentn 4 plurality of subscriberfyyhea nmar ket
anal ysis center to_determne types. of content .nost .val.uahl e to . each
i ndi vi dual cust onef. ‘f?ﬂtgmﬁf“&fé& signals o1 §ﬁioﬂlea?l}“3‘h§'rﬂqj§§?t8ﬂp5‘?“§m’
targeted advertisifg Q68 Fort ddpimidating éodedt cdirBipet i ons for nore

information or a transacfion. . . _The return path
subsystem 50 is ul4imately adapaplsralityfof seeeivers, each receivaiorreceiving shleastone cal

data communi cati o S em n the.PSTN ele.N0NR- beoadcast
return path has sgfiﬁ@ﬁt"o"\gﬁﬁﬁ n@éﬁ?&@nﬁ?ﬂ&?gdbfs&dthea@%bmgate full
video delivery. Reg ur goréttprdviderd;i ty 50 includes conventi onal

processi ng means 54, which can be one or nore comerci al l%ﬁn .
avai | abl e processdts and whi ch means & digitiziog the sigpals raceiverd; ﬁh&cﬂlmty%us 51

?rgrmry devi gte Iigsé gg@tﬁg}dmeﬁﬁﬁ;%i%%%&gaeéggup e‘gWF faagémg?r,\rg mass

storage device 57.9 receivinghedgnalsenory devices can all be inplenented with
commerci ally avail abl e har dypar e. . . . . Two way
comuni cati ons betdween return ﬁaf%%&’wms%thsﬂ&mdﬂgna's’élt&fgmesﬂ?%,_
such as illustratjye ﬁié%?dohﬂ@dt&ﬁed@ﬁiﬁr??ndﬁsﬂ{r?éc@i@ﬂngH@c!ligﬁzedZ@gnalspum ic
.tel ephone or other transmssion line or [ines via |I/O device 53, which

can be any conver#3 onal devi ce a&mpultiplerer cpuplediiadhe eammressionanegesiotiul at i ng

13  multiplexing the digitized signals into a least one digital data stream;

14 modulating means coupled to the multiplexer for modulating
15 the at least one multiplexed digital data stream;

16 RF upconverter means coupled to the multiplexing means for
17 channelizing the at least one multiplexed digital data stream into the UHF
18 frequency band;

19 an amplifier coupled to the RF upconverter means for

20 amplifying the at least one UHF multiplexed digital data stream; and

21 an antenna coupled to the amplifier for transmitting the at
22  least one amplified UHF multiplexed digital data stream;

23 whereby an aggregation of programming sources may be

24  provided point-to-multipoint to a plurality of subscribers by way of digital
25  UHF broadcast.

2. The communications system according to claim 1, wherein at least one of
the signals from the content providers is transmitted via satellite and the at

least one receiver includes means for receiving signals transmitted via

= W N

satellite.
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I nput and output in a manner consistent with the transm ssi muyu 4"' ﬂl{”“"l
t he return path subsystem 50 is responsible for recei s

nessages, denogr aphi cs and other information fromall of the
subscri bers w t W0 9658802 25 signal range of transm ssion subsyBtEUSI807865 he
transmssion line or lines are preferably of capacity sufficient to
handl e this traffic. According to functionality

described at greatqr |3@”ﬂfe*&oﬁﬂ&ﬁ&aﬁonss?sstemtag&}ﬁﬁé‘to%ﬁf;méﬁéﬁfwtozends

messages, such as authorization reques pr ogram subsystem 10

via |/ 0 device 58 @n rthe pinralipnefirecsingd signalsispuevidet via eible, a@patileastorieyf the

nmessages such as denographi c i Lin [ her .tra ction.data can
%er %é“rgl“? ofr&exverség aé%ptsgiovm&l e/c@gl(s?e 588N return pat h

al so be sent to ot ervrce provi ders Ia

29 WO 96/ 38002

PCT/ US96/ 07565 subsystem bus 51. 1/Q devicges 58 and 59 _can be

i npl enented by anyl 4 Thecomﬁwﬁwréﬁa#eremomamo%ﬂ%m%sremmrﬁpgthe

pur pose. : : ke ' : stk onald ty of
P rnthath 2 Plurality of recgiiB SROMELs pibvidel nmiéronielF naiii Al

control nodul e 60 and wherein at leastoue ofithesplimatityrof ceckivers Gnehidtes a exsivapdapted
associated with both nodul.es i, ormed by processor 54 according

S erf
to software that nfy B%reﬁfxgggpgpgavqtfpnsmgsxons. static memory 55, and

utilizing dynanic nmenory 56 and nass storage 57 as necessary. In

the illustrated enbodi nent, but without limtation, session contr ol
nodul e 60 of returd pdt Thegemmupigationsisysten secordingtoclaind, whenins fommtiyofithe 10

interface with eac l?ﬁﬁ . | '-i@ﬁﬁﬂu% s _for
programming or ot _hgr ranggg?%%%&gé%'mﬂl l}slage anﬁ%ﬁ?%?‘é@%ﬁg@%%
audi ence observati @ns whefein tdebsbyne dfithelplOraliy @F redbivers ithales! @ sdckivek adapted
predet er m ned approach. Session control nodule 60 al so includes the

recordi ng of desiréd Asyseeiveopticahsansayissiondind t ransactions in nass storage
15 device 57. Also, transaction requests, denographic or other marketing
dat a,

6. The communications system according to claim 1, wherein the received

1

2  signal comprises video data, and wherein the at least one compression means
3 isadapted to compress the digitized signal to a resolution of approximately

4

256 by 240 pixels.

7. A system for communicating with a plurality of subscribers, the
communication involving content carried by signals originating from a
plurality of content providers, at least one of the plurality of subscribers
~ having accessto a telecpmmunications system, the system for

communication comprising:

a program subsystem, including:

a. a plurality of receivers, each receiver for receiving one
of the plurality content-carrying signals;

b. processing means coupled to the plurality of receivers

w oW Nyt WM

[
Q

and adapted for:
i digitizing the signals from the plurality of

P
N B

content providers;
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modil 0 70, e e O St T at Fve modul & 78 2§$||IIHLI ﬂfrllﬂﬁllllllllll

occurrence of request ed transactions for purposes of bif

recordi ng view patterns, 20 and for fulfilling the requested
transaction by t‘gﬂﬁéf?ﬂ"?’u ng appropriate requests as necwwer
link 52 to program subsystem 10. Requests for ot her sorts of

transactions, such as purchasing offerings on hone shopping
channel s or any ot:hlar transaction mayi. be dwexting desiredl oformation intoithediptiizédd t 0

the appropriate o:ﬁ et of other service providers 48 with which the
25 operator of t t A ftas established a rel ationshi p. Adm nistrative
nodul e 70 ﬁkso gat hers customgr | a{nﬁpﬁgﬁﬂgqﬂeﬂgmé@glgmg;uﬁd oner

vi ewer shi p, pur chasi ng patterns, and, denographic or psychol ogi cal

i nformation 16 nportant for madket i moiitiplexing the digitized signald iptowiddash as
necessary and/ or rt&%%ﬁs it to one or nore of the other service
provi ders 48 accordl ng predet ermi ned arrangenent. Such

i nf ormati on gat herigg may be doree f eteans for moduletisgtht &, ledst bnewligitad dita

l'imtation, pursuant toar r& W th subscribers

30 WO 96/ 38kf2 stre emo ating means coupled to the processing means;

PCT/ US96/ 07565 5 per mi ig N0 R poBieREl théifls Blupik i e M Rullith) 0N
possibly with a reduction in bscription rate or some otheér

consi deration to t3fe swbansforirhannelizing the at leastrone notiulated digitatolita streaif intb the

return path subsy cordi predeterm ned schene can
al so keep track ofSzt ﬁﬁﬁ §H‘H‘°¥B%ﬁltsactlon 5 requests for one or nore

ot her service pr O\asders 48, andegcan usnadtbnémnphﬁercouplealﬁ&ér!wupéamke&er
| V.

conduct billing on behalf of those providers 48.
Oper ation of the A3CS myansderamplifying the at least one modulated digital signal;
25 f. at least one antenna coupled to the at least one

26  amplifier for transmlttmg the at least one amplified data stream; and

27 a refurn path subsystem coupled to the program subsystem

28  and to the telecommunications system, the refurn path subsystem including
29  processing means adapted for receiving over the telecommunications system
30 communications from the subscribers and communicating with the program
31  subsystem information to be inserted by the program subsystem into the

32 received, digitized signals;

33 whereby an aggregation of programming sources may be

34 provided point-to-multipoint to subscribers by way of digital UHF broadcast,
35  subscriber input regarding the broadcast can be received, and program

36 transmissions may be modified in response to the subscriber input.

8. A system for communicating with a plurality of subscribers, the
communication involving content carried by signals originating from a
plurality of content providers, at least one of the plurality of subscribers
having access to a telecommunications system, the system for

communication comprising:

o, TP I - SR VS B . B Y

a. a program subsystem, including:
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According to the Present Invention 10 $mlﬂmuﬁumull”““|
di agram for processing associated with a r epr esent atl

performed by an enbodi nent of an ADCS according to the *préseht "
invention is shown in Figure 10. In particul ar, subscri ber 30 via
| CB 130 initiat 8O868BRest for a particul ar program r cREA/VSH/G7S65

aut hori zation, and the ensuing processing or activity by the 1CB 15
130, the return path subsystem 50, program subsystem 10, and transni ssion
subsystem 20 are described. On the tap edgehmdliteefiecdivers, eschiragtiveaford t he

subsystem of the ADCS responsible for erform n Lhe I n |cated functlon
Process 200 begins &t ?P@g’“ﬁ@?e°

the input selector ¢gl70) is tuned to ;_egul {oc&g.ﬂ rneégyg tg@foe daﬂfz, 20
subscriber 30, which may be a defaul tl setiing that coagllg% be gl; ir?l)éfﬂzzlect ory
set ) or detler ni reeeivassignalssbe ptocessig medns eqppleddo thRphuaidy ef kebéversihe

user may quest a viewi,ng session. .at 204. CPU 184 | CB 130
retrieves from sta?t rré?ﬁorya m?%?oo Y18} PR t%@‘?

Figure ¥) pre-st 0r1@i CubhSysted ardl receiving ﬁ'omltﬁé/\prﬂgraﬁﬂuﬁgkﬂeﬂﬁhé te&éxv@lﬂ M f ornms
any necessary processing. Then, via system control bus 180 and | f

necessary, Video d@cod@FWéﬁ*ﬂ?%b%’ﬂWb@cmdmg assist 178, the

pre-stored sel ectign list code is prg Cessﬁﬂar@if Ei(t}zﬁ

gener ati on nodul e %82 and provi ded over |ine }\EA- g‘ﬂ{}%k n(‘]ltg\?l ce,
such as tel evisi or155etplﬂza11tyaafcsﬁtetppﬁmders, I f
subscri ber 30 expresses no interest (.n a tran ction, €ss.
sinply returns to¥®he beginning, stef 202me?'¥s 5‘5¥8‘§ ngl a
{ransact ' onwgoggyggogtzmeé&nﬁfesadﬁqn&& ESRiPR R0 mgxﬁﬂﬂgh&:eont r 0' ler 190
PCT/ US96/ 07565 18 recei ves t hii.r eqaesitiplexer, fdranuitiplexingPtie iidtizzfi | CB

130 retrieves fromstatic ry 186 t ored st for a
personal identificati onERTBIEA Fﬁtﬂ)‘g&tx stream, the muifiplexer coupled to the

20 compression means;

21 iv. ‘means for modulating the at least one digital
22  data stream into the UHF frequency band, coupled to the multiplexing

23  means;

24 V. RF upconverter means coupled to the

25  modulating means for channelizing the at least one modulated multiplexed
26  digital data stream into the UHF frequency band;

27 i at least one amplifier coupled to the RF

28  upconverter means for amplifying the at least one modulated digital data

29  stream; and |

30 vii.  at least one antenna for transmitting the at least
31  one amplified, channelized, modulated, digital data stream; and

32 c. a return path subsystem coupled to the program

33  subsystem and to the telecommunications system, including processing

34  means adapted for receiving over the telecommunications system

35  communications from the subscribers;

36 whereby an aggregation of programming sources may be

37  provided point-to-multipoint to subscribers by way of digital UHF broadcast
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which it -then causes to be displayed on tel evision set 34 as, fﬂﬂl“g“ﬂ!ﬂlﬁﬂl””“l
t he character string "Enter PIN." The subscri ber 30,

pronpt ed by 5 the nessage, via IRrenote 158 enters his:or*hér PIN* 5 *

which is received by IR controller 190 and stored by CPU 184 in
dynam ¢ menory 18¥9938802°py 184 of 1 CB 130 accordi ng t o PCT/US96/07565

i nstructions it retrieves fromstatic nenory 186 initiates a -
procedure to verify the PIN, at 224. : If the PINis
not verified, CPU 188 canbeabsdibertispulregatdingethe broaddét can betaken intocaecamit bpthet he
| egend "Wong PIN, %amcel 2" .or.other |egend to the sanme effect,

and waits for a res ons‘é°‘?’?‘3%°%‘ﬁ?8%??’? ér 30. If subscriber 30

responds in the negative, process 200 returns to step 214, in which the PIN
S again requested (a nempry or input error presumably having been

nmade by subskr i Befhaepmmymicaiopssysicmaccading tos¢leimds whereirthe processing

't on the ot her har.  Praaf e el phet by b biyed f Glifeate withp
184 i nvokes WAN conmauni thaiptagidn Ribeystent o reztidingRdommtfidatidoHidm a subscribet Sthd
dials return path subsy'zltem SO&Whi ch mght also be referred to as "head
end", as it is in Fi%urieprcessingnasusefthenrogran whsystemis fusther adapted tamedify 20

establ i shes a sessiagn V\"hwe"kﬁgﬂﬁﬁwggﬁ‘?ﬁikﬁﬁggﬂ‘@?%gﬁ% PI'N,

and ot her desired subscriber | nfornmation.
subsyst em 50, i nvokiéng subsystesiniwhiersby theittapsmission may be mgdified intresponseltbang dat a

associated wth thisg re SL. . For purposes of this
l ogic flow, "headend" i%ggﬁrg’&m?%eft' 25 conveni ence, intended to include
functionality inplenented by program subsystem 10. At step 230, the
processor 54 of return path subsystem 50 . generates and transmts to
program subsystem 1¢ a ﬁbs’é@d’@ glepipspording to claim$y wherein theeeceived) f or -

a particular sel ected ViiguhdifclGd fifralid bf }B%@é}ﬁéﬁé 1% Briber i ch
may have been pre-stored at retur nlgpatnr?rl:c 2ci ity S%a% rre%q%l?sé{/&eﬁgﬁggym
for program subsyst @m least one thhpluralityoefl programe and thevidifichtaneofitlerecqiveet st or ed
L1 program subsyst e 10,5 GBSl 86 shoh i spbld B b5 e R sRE R 2

S inclusion of an authorization code in the transmission, the authorization code

6 corresponding to the subscriber request for a particular program.

11. The communications system according to claim 8, wherein the program
subsystem further comprises a video server system, the video server system
including at least one video server and adapted to play at least one of a
preselected set of videos, the return path processor means being further
adapted to receive requests for transmission of one of the preselected set of
videos and to transmit to the program subsystem a message regarding
authorization for transmission to the subscriber of the one preselected video,

and the program subsystem processing means being further adapted to

O o 3 0 B s W N e

include in the transmission an authorization code corresponding to the

subscriber and to the selected video.

3
o

1 12. The communications system according to claim 8, wherein the retum

2  path subsystem further comprises data storage means, and wherein the return
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%?8&82?8%565 subsystem 10 to transm ssi on subsyst Mﬂuuuﬂuuwlﬂ "l!II
of a

t hus broadcast, for exanple in the vertical blanking interva
particul ar videqg_stream The aut hori zation code is inserted into a
vi deo stream beiKG %P8 nitted in a frequency band to 5
130 is programed to tune to |l ook for this 5 I nformati on. Accordingly,
the authorization code is identified in that band by the 1CB 130

and extracted accor 3 ngathsuksystem precestagmeans isfutherngiapted torcreate a recorduse i n
enabling the decoding aof th | ect Fansim ssi-on,. o nkng .to. a

aut hori zed channel ,4stgﬁné?ﬁpd?gg%m&gn&ncaﬂgmrg&“%ﬁ "E’ﬁ%gcf@ﬁg(ﬂlgf‘b%orﬁ]@?t
then ensures that the Adddrd inhe¢ datdstorage meddd. tuned to the appropriate band,
i f necessary, that the input selector 170 is switching the

transm ssion fromthe ATV tuner 162 through to the video decoder
176, and that the videq.d . | '

for descranbling thié ag?hgiri?ze é%g%@%éggﬁl%iﬁﬁ%gqﬁﬁg’%ﬂsﬁBlg;}e%%d may
end the.session usiag kétrespomding bx8mmmnidatonsatceived frondsubfcribbws cpntaips ditlingor
for 15 any other reason. . | f subscriber 30 during the course of the
transmi ssion does 3 orAion; ngi cate that he or she wishes to terninate
t he session, CPU 184 continues to cause the authorized channel to
be displayed on television set . . 34. During this period, other
functional ity coul dbe ltephecunmuricationssystennapcording to claipct?,fwhersin heaedord, or

ot her subscri ber i néerggrflrré;s?gﬂiﬁéto&ﬁm&?ﬁaﬁ&ﬂ%&e@%@\%@l sr5“§g%1.ggl_§ubac.ri ber 30

does end the session, ermnatres on i
in that case returns t eubsbriberpreféréme irdOnation derived from the subscriber ~ The
foregoi ng describes a preferred enbodi ment of the pr esent
i nvention. Various €hafeamusigglionsdi fi cati ons to what is disclosed
may be adopted or inplenented without departing fromthe scope or spirit of
25 t he invention.

1 15. A system for communicating content with a plurality of subscribers, the

2  content originating from a plurality of content providers and transmitted by
3  each content provider via receivable signals, at least one of the plurality of
4  subscribers having access to a telecommunications system, the sysiem for
5 communicating content comprising:
6 a. a program subsystem, including:
7 - i a plurality of receivers, each receiver for
8  receiving one of the plurality of signals, each signal from one of the plurality
9 of content providers;
10 ii. processing means adapted for modifying the
11 received signals, the processing means coupled to the plurality of receivers;
12 b. a transmission subsystem, including:
i3 i.  atleast one means for digitizing the signals
14  from the plurality of content providers coupled to the receiving means;
. 15 il at least one means for compressing the
16 digitized signals, coupled to the digitizing means;
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I:;?C):T/ USQé/ 07\5/\53)596/ 58002 What is clained is: 1 1. A SUQMJ‘"I“J(IIIJI "IISI " I!"

comuni cating content to a plurality of subscribers, the cont ent

carried by signals originating froma plurality of content providers, 3
the system for cﬁmﬂﬁﬁﬂgbting content conpri sing: 4 PCT/USIGNTS6S 5
plurality of receivers, each receiver for receiving at |east one 5 of
the content-containing signals transmtted by one of the plurality of 6

content providers; 17 7 iti.  atnieastoné omltiplexet. forimmgitplerding thgnal s
received fromthe plurality .of . .8 _.,.conte rovi der the digitlzing
means coupled to tfp'rg r Wﬁ%éﬁgﬁ%l&ﬁoneé]aga&e?rg,ccgrxel?%&ot{l}ﬁgorggrgﬁéﬂns; '

10 19 NMeadads;f or conpressing the digitized signals, the
conpr essi on 11 means coupled to the digitizing nmeans for receiving the
digitized signals; 20 12 iv.  racang for modulating the gtlersy opeydig

conpr essi on nmeans ég[ada%%mmhhlilgém?&m?exmg%&éed signals into a

| east one digital streani nodul ati ng neans

coupled to the mul gppl exer for nodul a.i ng RF'dﬁonvei-thgrﬁéankea&)ledCtﬂﬂae
mul ti pl exed digital data stream RE upconverter

16 . G
means coupl ed to tRa mmradulsting meansfarchangelizing theat leagtione modulated mudtiplexed
| east one mul tiplexgd didiafidlo dHeURESH minto the UHF 18  frequency

band; 19 an anplitier coupled to the RF upconverter
means for 20 aeplifying the at | edst onilsashiaie aroplifiepceuplsd tdithgiRBI  dat a

ts '; ;ﬁgm ¢ ? Inﬁ gt ﬁé aRé upconverting means for %{511 ngtt?e%%l %las%%n}t %oh&gteg,rgﬂlaxixx;e. igerd, For
27 multiplexed digital signal; and
28 vii.  atleast one antenna coupled to the at least one
29  amplifier for transmitting the at least oﬁe amplified, channelized, modulated,
30  digital signal; |
31 c. a return path facility coupled to the program
32  subsystem and to the telecommunications system, including processing
33  means adapted for receiving over the telecommunications system
34 communications from the subscribers;
35 d. a plurality of intelligent control boxes, each intelligent
36 control box at a subscriber's premises, coupled to the telecommunications
37  system, and including:
38 i a tuner for receiving trg.nsmissions from the
39 transmission subsystem;
40 ii. an input device for accepting subscriber
41  requests; and
42 iii. a processor coupled to the tuner and to the
43 input device and adapted to assert subscriber requests at the return path
44  subsystem via the telecommunications system;
45 whereby an aggregation of programming sources may be

46  provided point-to-multipoint by way of digital UHF broadcast, a plurality of
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22 | east one a
wher eby an aggre

lified UHF nultiplexed digital data st ’
05 s g o oo U

gati on of progranm ng sources may be 24 p

point-to-nultipoint to a plurality of subscribers by way of digital 2

UHF br oadcast .

transmtted via
means for receiv

1 2. The conmuni cations system according to

claim1l1

GRp6565

wherein at 1eastW8A¥®¥2 2 the signals fromthe content provP

satellite and the at 3 | east one receiver includes

ing signals transmtted via 4 satellite.

34 WO 96/ 38002 subscribers can assert requests in connection with the broadcast, and the

PCT/ US96/ 07565
wherein a second

e reng paleip R TSRt o o1 gnal s s

o claim2,
provi ded

via cable, and at |east one of the 3 plurality of receivers is
ve cabl e transni ssions. 1 4. The communi cations
syst em accor di ng t ot cl &-ni Znethgddpepmvidingtasyramesric dafa commupicatiqus seraices, y  of

adapted to recei

recei ved signals
wherein at | east
adapt ed- 4

comuni cati ons system according to claim4, wherein a fourth of t

I S, provided Vi | cre.owave transni ssion, and
ora B g e L
to 3eceive m cranayve rédePiigSigifalsdiom a plurality éf confent

3

ty of receivers includes a receiver

%gﬂders; 5

plurality of receivkd signals i®-tradkigitizingthe signals fromythe phralipt ofcantenti per |
eing atp&@iﬁéﬁs- one of the plurality of receivers includes a

and 3 wher
recei ver adapted

4" to receive optical transm ssions.

c. multiplexing the signals from the plurality of content

d. modulating the at least one multiplexed, digital data

6
7  providers into at least one data stream;
8
9

stream;

10 e. channelizing the at least one modulated, multiplexed

11  digital data stream into at least one digital RF signal;

12 f. transmitting the at least one digital RF signaltoa

13  plurality of subscribers each having a device for receiving and demodulating

14 . the at least one RF signal; and

15 g receiving over the PSTN a message from at least one

16 subscriber receiving device.

1 17. The method according to claim 16, further comprising the step of

2 modifying the transmitted signal in response to the message from the at least

3 one subscriber receiving device.

1 18. The method according to claim 17, wherein the modification of the

2  transmitted signal is the incorporation of at least one authorization

3 corresponding to the at least one subscriber receiving device.

code

1 19. The method according to claim 18, further comprising the step of

2  generating bilting data in response to the message received from the at least

3 one subscriber receiving device.
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1 6. The conmuni cations system according to claim1, V\,herel Il

2 signal conprises video data, and wherein the at Ieast one mmr"uﬁ'm”m l”"l
means 3 is adapted to conpress the digitized signal to a*reSolbti®

of approxi mately 4 256 by 240 pi xel s. 1 7. A systemfor

communi cati ng wi WO%B#02r al i ty of subscribers, the 2 commPETESPs0EES

I nvol ving content carried by signals orlglnatlngfroma 3 plurality

of content providers, at |east one of the plurality of subscribers 4

havi ng access to a tel é’@ommeﬂnﬂiamsﬁwvtm I9hfurthersomprifing the stepf re-

communi cation co rrpr Lsi Qﬂnsmlmng% other service 6Pronclers r.ac? o?ﬁ?.‘l{ Rk Eng%Xssgées m

I ncl udi ng: recervers
recei ver for r ecel VBN teat least on8 subscﬁbei- h&ewingrd%bicé y content-carrying
si gnal s; 9 b. processi ng nmeans coupled to the
plurality of receivers 10 and adapted for: 11
. digitizing the siwgn
or ovi ders: £ Shy! %é e{hBHhéoQM td" ﬂﬂhtzb &ﬂeremﬁ% resg@%mﬂ %P\t.he se%e
96/ 38002 2  is approximately 256 by 240 pixels. _
PCT/ US96/ 07565 13 . I nserting desired
information into the digitized 14 si gnal s; 15
L. conpressing {headi g Jebﬁ:@ﬂ)r%b&ﬁ&inéa sibriber t&ﬁxtemct with an asymmetrical
V. mul tiplexing the digitized Signals into at |east
2  data communications system, the device coupled and the asymmetrical data
3 communications system both coupled to a telecommunications system, the
4  device having a plurality of ports each for receiving one of a plurality of
5 signals, comprising:
6 a. an input selector coupled to the plurality of ports and
7  adapted for switching signals arriving at the plurality of input ports according
8  to asubscriber selection;
9 b. a plurality of receivers coupled to the input selector

10  each for receiving a selected signal switched by the input selector, the

11 plurality of receivers including:

12 i a tuner for receiving digital RF transmissions
13  inthe UHF band; and

14 ii. a tuner for receiving analog RF signals; and
1s ' c. a video decoder coupled to the digital tuner;

i6 d.  signal generation means coupled to the video decoder;
17 e. an input device for subscriber information input;

18 f a processor coupled to the input selector and the video

19  decoder adapted for reading subscriber input information and actuating the
20  input selector to effect subscriber requests; and

21 f a network interface coupled to the processor and to the
22  telecommunications system for transmitting subscriber messages to the

23  asymmetrical data communications system.
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17 one data stream 18 C. means for nﬂm ﬂmmm)mmm
at least one digital data 19 stream the nodul ati ng neans ’
coup! ed

t he processing neans; 20 d. RF upconverter néan

to the nodul atin 21 means for channelizing the at | east one nodul at ed
digital data str‘g%mqsﬂ‘lzo t he 22  UHF frequency band; 23 PCT/US96/07565

e. at |least one anplifier coupled to the RF upconverter 24 nmeans
for anplifying the at |east one nodul ated digital signal; 25

f. at | east one lantZhrigrecievipt eficlzim 22) evhatein thapltratitycof receBvefs furtherpl i f i er
for transmtting the at | east anplified data stream and 2 7

a return path subs te?ﬂ'@&ﬁ?ﬁaelgﬁgmgﬁgo‘@h%d?gﬁ’%%ﬁ%m 28 andto

t he tel econmuni cati ons system the return path subsystem incl uding 29

processi ng nmeans adapted for receiving over the tel ecomruni cati ons system

30  communi cationd f r¥mThadeviopetelaimed2s whergindbrplualitvafirensiveistfrthere progr am
31 subsystem i nf20r rrcaoh*lpglg?sjta gﬂgg %g{éoﬁglegy%tbpgpwsgg%@ subsysteminto

t he 32 recei ved, ize I gna wher eby an
aggregati on of programm ng sources may be 34 provi ded

poi nt-to-nul tipoint to subscribers hy way of djgital UHF broadcast, 35
subscri ber input régard® r’\l‘g‘efiﬁ\?%?’g‘éﬂ@a@e wherginghe pluality of gecetyers fprthegr am 3
6 transm ssions @Ry Qg iof 199DE Purdef ; éép‘@cri ber input.

1 8. A systemfor com*n?ir:l;?égati ng vvi% ga%ﬁ?%ﬁhgtﬁ g?&su scribers, the 2
conmmuni cation involving content carried by signals originating froma 3
plurality of content ovi ders l.east one, the.pluraljty of

subscri bers 4 ?'_ha&%nélhﬁgf:‘@g"sgf{%mﬁla{%ewggsﬁﬁﬁlﬂ'ﬁlﬂ&ﬂ%ycwg%mh?he system
for 5 comuni cabl OfposPfiks'aMMDS tuneroupled to the input selector. 2. a program
subsystem i ncl udi ng: 36

1 27. The device of claim 23, wherein the plurality of receivers further
2  comprises an LMDS tuner coupled to the input selector.

1  28. The device of claim 24, wherein the plurality of receivers further

2  comprises an LMDS tuner coupled to the input selector.

29. The device of claim 26, wherein the plurality of receivers further
2  comprises an LMDS tuner coupled to the input selector.

1 30. The device of claim 22 further comprising a secure processor subsystem
2  coupled to the analog tuner for descrambling analog input selector that

3 requires descrambling.

1 31. The device of claim 30 further comprising an EIA-563 baseband

2  interface coupled to the secure processor subsystem.
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WO 96/ 38002

PCT/ US96/ 07565 7 . a plurality of
receivers, each receiver for 8 receiving one of the plurality

cont ent - carrylng“ﬁi ; 9 . processi ng
means adapted for y|ng t he 10 received signals, the BFS@@%%W&@
means coupled to the pIurallty of receivers; 11

a transm ssi on sulgystem coupled to the program 12 subsysten1and
receiving fron1th‘3progran1subsysten1the recei ved signals, 13 t he

transm ssi on subsy i

means for digitizifhg naIPg"’&"i‘@?rf'?llaﬁ’é‘al T\;_’ lurality of cont ent
(Transmission in YHF TV S ) for conpressi ng the

provi ders; 16
digitized signals the conpression neans coupled to the di

nmeans; -* 18 P, a nmultiplexer, for

mul ti pl exi ng the 'gltized 19 signals into at | east one da

the nul tipl exer ch pled to the 20 conpressi on neans; 21

i V. means for ulating the at |east one digital 22 dat a

t he UHF frequency"and, coupled to the nmultipl exing 23

V. RF upconverfdr neans coupled to the 25 nmodul at i N

channel i zi ng t he uﬂ | east one nodul at ed nultlplexed 2 6 4% /‘/

‘ f requency band; 2 7
y coupled to the RF 28 upconverter
? east one nodul ated digital data 2 9,

streaminto the
| east one anplifi
anplifying the at
0

vii. at |least one antenna fg
| east 31 fied, channelized, nodul ated, 4
and 32 C. a return path subs¥

program 3 3 subsystem and to the tel ecomrunic
processi ng 3 5 adapted for recetving ove
system 3 5 ations fromthe subscr

poi nt-to-nul tfpoint to\subscribers byzﬂ/ay | 1 RetumChannel

TeAnS o
Saneiaret 4 2, ¥ Subseribers | [\

Satellite-delivered
. “TeLEPHONE L +-3
6 programming sewnee ”
Peovipet
Local TV .
programming
(microwave or cable)

oy

PROGAAM | ' /50
. 10 — s“ﬁs‘fs"'éﬂ %I RETURN PATH
- Circuit
Facitity
Ly R
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37 - WD 96/ 38002

PCT/ US96/ 07565 38 and subscriber input regarding the broadcast can

be taken into account by the 39 comuni cati ons system 1 9. The

comuni cations syedesseccording to claima8, wherein the proces3icifiisesnisss

means of the return path subsystemis further adapted to communicate wth

3 the program subsystem on receiving a comuni cation froma subscri ber,

and 4 the pro the program subsystemis further adapted

to nodify 5 | s on receiving a comunication fromthe

return path 6 by the transm ssion nmay be nodified in

response to a st. 1 10. The commruni cati on

syst em accor di ng n the received- 2 signals include a
i er request relates to at 3 | east

one the.pluralit the nodification of the received 4
signals by the progr{ g in response to subscriber requests is the
5 i ncl usgongof a i i in the transm ssion, the

aut hori zat ™pn o> @0  daglres t he subscriber request for a

particular p
claim8, wher®ih thelpfogrgm| ZP k
server system {hejvideo sdrvier pyp¥e
server and adapjedit¢ playfatf | ehst d
vi deos, the returnipath ﬁQEessor e d

I

i cations systemaccording to

further conprises a video

i ncluding at | east one video
presel ected set of

t her

\.‘ |
m _l ;
3
2 » ~N
2 - - .
\ v g'azg -&——4>'§%§% 5
\4 g&& ‘he e
N e I\u S
\ \ /=
F1 . - ety 90
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g 8: 1 9024
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- 20171 91vs
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o
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5 adapted to receive requests for transm ssion of one of the presel ected

set of 6 videos and to transmt to the program subsystem a nessage
regar di ng 7 aut horization for transm ssion to the subscriber of the
one presel ected video, 8 and the program subsystem processi ng neans

bei ng further MQpe‘IO2 o 9 include in the transmi ssi on arPCI/US96/07565

aut hori zati on code correspondlng to the
sel ected vi deo. 1 D )

8, wherein
neans, and
38

PCT/ US96/ 07565, 3

adapted to

recei ved from subscri ber 33
st orage neans. 1
12, wherein the record

from subscri bers contain

comruni cat i
correspondi
subscri ber
comruni cat i

subscrlber and to the
T ¥t 0 cl aim
st orage

10

the return
wherein the r¢
WO 96/ 38002

to conmuni cat
: i NV rd in {58
¥ 13.» Digitize onmuni cuPlgitige system accordi @@ to claim
g 2 Compressspondt Ggmpoessonmuni cati ons :,i;- i ved
j%tbi [*[Encgde 3 eEnéademtion.

ons system acq@r dieMpdulatel ai m 19Quefiden Servee record
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1 15. A system for communicating content with a plurality of subscribers,
the 2 content originating froma plurality of content providers and
transmtted by 3 each content provider via receivable signals, at

| east one of the plurality of 4  subscribers having access to a

t el ecomuni cat | W@P638082 em t he system for 5 comuni cat i RGI/EWEOEES
conpri si ng: 6 a. a program subsystem i ncluding:

7 - i a plurality of receivers, eagh receiver for
8 receiving one of the plurality of signals, each _signal Tromone of the
plurality 9 f content g oviders, 10 3 i

2
processi ng neaps adte mz:llfyi ng the 11 ecei v@isi gnal s, the

Fiq. 4

processi ng nmeafps c plurality of receivers: 3
b. a transmssio Locluding: 13 53 n
. at | east Jone di gitizing the signals 14 gg¢romthe =
plurality of cénten ' s coupled to the receiying neans; 15 3
i at | east jone sfor Pog)ressi ng the 16 digitized sigpahSs
coupl ed to the{digi ifngmedmé s ey 3
39 WD 96/ )2 §‘_'>_ <
PCT/ US96/ 07565 ‘ o T2 0
® z0 :9&
L aé v
O ju » &
W A
e 'y
ay
"nw 3 | et
a3 |
zy5
S >~
T o
2 L
Z 2
»
- N
3
2 | \
kL
sk
o« oo
3 4%
. 4
R ~
[ fae”
= o
ax | ® £
« ol
3 I —~ 1
o
F g &
]

4/9



17 . bii. at | east one nultiplexer. for

mul i t pl exi ng the 18 digitized signals into at | east one data stream
coupl ed to the conpression 19 nmeans; 20 i V.
means for nodul ating the at | east one digital 21 data stream coupled
to the multipl XPAIHBANS; 22 v. - PGFUSIENTS6
upconverti ng neans‘poupled to the 23 nodul ating neans for channeli zing
the at | east el at ed mul ti pl exed 24 di gi he UHF band

25 . at | east one anpli \ ; RF
26 upconvert anplifying the at | east

channel i zed, mu tiplexed digital signal; and

vii. at least one antenna foupled to the at | east one 2 9 anplifier
for transmtting the at | egst one anplified, channelized, nodul ated, 30
digital signal; 31 a return path facipsty cpupl ed
to the program 32 he teleconnunlcatlans syste

i ncl udi ng processing C@N@#ﬁ¢h¥ﬁns adaptvd for recei
teleconnunicatiﬁg§ i
h{. I. i

5
subacrlber

I ntelligent 36
t el ecommuni cati ons :
i a tuner for reclli Smgsivandysisoadingi ons |fromt he

subsyst em 40 Redundancy reducing coding ) | an inp

accepting subscri ber . _ 42 '

i a processor coupled to the tdner and tofthe 43 i nput devi ce and
adapted to assert subscriber requests at the r¢turn path 44 subsystem

via the tel ecommuni cations system
aggregation of granmm ng sources

46 provigd

égggreby an

40

Coherent
Hnushﬁhqhgaﬁx)
Frequency Shift keying (FSK)

Continuous phase modulation (CPM)
Hybrids

Noncoherent

Differential phase shift keying (DPSK)
Frequency Shift keying (FSK)
Amplitude shift keying (ASK)
Continuous phase modulation (CPM)
Hybrids

Convolutional

e

Sprecding

Synchronization

Catrier synchronization
Subcarrier synchronization

Symbo! synchronization
{1g Frame synchronization
Network synchronization
R : L
Biock
Data Stream

Fg. §
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PCT/ US96/ 07565

with the broadcast,

requests. 1

communi cat i ons WE9¢B82

4 7 subscri bers can
and t he 48

2

assert

conprising the steps of:

requests in connection
return path facility can ful fil
16. A method for providing asymmetric data

t he

3 PCT/US96/07565

a. receiving signals froma plurality of content providers; 4

b. digitizing the signals fromthe pluralit 43 cont ent 5

provi ders; 6 C. mul ti pl éi ng the signals fromthe
plurality of content 7 provi ders hg t qehe data stream 8
d. nodul ating the at | east one nmultTplexey,Jfdigital data 9 stream
10 e. channel i zi ng the gt} | east one nodul at ed,

mul ti pl exed 11 digital data streaminto | east one digital RF

si gnal ;, 12 f t ransng ng the at | east one digita
RF signal to a 13 plurality of subscri ach having a device for
recei ving and denodul ati ng 14 the at | ne RF signal; and 15
g. recei ving over the PSTN a nessage fro | east one 16

subscri ber receiving device. 1 17. T hod according to clai m 16,
further conprising the step of 2 nodi f he transmtted signal in
response to the nessage fromthe at |east one subscriber receiving

devi-ce. 1 18. The met hod according t

_ $7, wherein the
nodi fi cati on of the '

27N
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2 transmtted signal is the incorporation of at |east one authorization
code . 3 corresponding to the at | east one subscriber receiving device.

1 19. The method according to claim 18, further conprising the step of

2 generating biIIing data in response to the nessage received fromthe at

| east 3 one ber receiving device. PCY/US96/07565
41 WO 96/ 3850,2

PCT/ US96/ 07565 51 20. The nethod according to claim19, further’
conprising the stéo re- 2 transmtting to other service providers
each of the at gs ne nmessages from 3 the at | east one subscri ber
recei ving device. 20 < 1 2 The method according to claim20, wherein

the resolution of the servi_g:g,s_wg 2 i s approxi mately 256 by 240 pi xels.
1 22. A device fo% f)errrift Kubscriber to interact with an
asymet ri cal datatconmmunifations system the device coupl ed and
t he asymetri cal 3 conmpuni cations systerp both coupled to a

t el ecomuni cati ¢n Y] tem;! t he “.'.' 4 devﬁ g a shair al i tgsof ports
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1 25. The device of claim 22, wherein the plurality of receivers further

2 conprises an LMDS tuner coupled to the input selector. 1 26.
The device of claim 23, wherein the plurality of receivers further 2
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{57) Abstract

An asymmetrical data communications system (ADCS) provides point-to-multipoint television programming including conventional
television programming, near videc-on-demand (NVoD) or video-on-demand (VoD), and the full variety of available programming, via a
compressed, digitized UHF transmission. A program subsystem of the ADCS receives programming from content providers and processes
the received signals for channel and VoD or NVoD service, then sends the aggmgated signal to a transmission subsystem that modulates,
channelizes, amplifies, filters and broadcasts the digital UHF signals over the air. Subscribing viewers are equipped with an intelligent
control box (ICB) suitably configured to receive, demodulate, and decode the digital UHF broadcast and to transmit the resulting signal to
one or more display or other terminal devices. The ICB further provides a matrix switch or gateway for receiving signals over any available
transmission path. In addition to the ICBs of the subscribing viewers, a retwrn path subsystem of the ADCS system includes a session

so that transaction and viewing data can be received from the subscribing viewers. The return path subsystem, in tum, is linked to the
program subsystem in order to route to that subsystem any information necessary or useful for providing programming.




